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Aoxnagp Akagemun wayrx CCCP 
1959. Tom 129, Ns 3 


MATEMATHKA 


B. M. BABH4Y 
OB 3JIEMEHTAPHbIX PEWIEHHAX THNEPBOJIAUECKHX YPABHEHHMA 


(IIpedcmaeneno axademurom B. H. Cmupnoeoim 11 VI 1959) 


PaccmorpuMm runep6omuyeckoe no HM. [. Nerposcxomy ypasuenue c ana- 
JMTHYeCKHMH KOSPDPuLNeHTaMU 


ee 3 
Ou one Ls 
Lee cane Oy (1) 
at UR<n Ot Oe 


Ryo<n 


QNeMeHTapHoe pelleHve JJiai Hero OMpesenuM OOBIYHBIM OOpa3s0M Kak 0606- 
ULCHHY!O (YHKUMIO X-B, 3aBMCALLyio OT ¢ Kak OT Mapametpa, npu t > ¢y yAOB- 
JIeTBOpAIOWyIo ypaBHenuio (1) u npw ¢ =¢, HavadbHbIM JaHHbIM 


Or h 
iy, ot™—1 


Oh 
o1™—2 


ipa Hs: 


= 6(x— x). (2) 


t=t, 


Ilonpiraemca (Jia Culyyad MepeMeHHBIX KOSPPMUMEHTOB MOCTPOHTb 3JIeMeH- 
TapHoe pellieHHe Tak Ke, Kak 9TO JeslaeTCA B CJlyYae NOCTOAHHbIX KO9ddu- 
uueHtos ((1), ra. II, § 2). Pasnoxum 8-pyHKunio Ha MIOCKWe BOJIHBI: 


m 


St) = G,, \ sr) oS xi) do, m HeuyeTHO; 


Jo|=1 v1 
vw (3) 
(xv) Ce = a m YeTHO 
Jo|=1 we x,0;) 
i=1 
m 
(Cm — WicnoBoi Kosppunvent; |w| = | —cepa >, o = 1; dw — 9.lemeHT 
t=1 
€€ MOBepXHOCTH). 
Ecuim Ob! yyaslocb MOCTpOuTb pelieHve 3afaun Konim 
oh. "Fk. 
— 2 = — sa ey A i 0; 4 
Lilie lie PAE seated che Fell bod oi aim ltt, (4) 
rf m 
| Caste (> (x; — x?) wi), Mm HeUeTHO, 
m—1 ae 4 
ot ve, On seg a m YeTHO, 
( (%; — x) 0) 
t=1 


419 


TO 9JIeMeHTapHoe pellieHue JerKo Obiio Obl MONYYHTh MHTerpupoBanvem Hh no 
ccepe: 
h= \ hede. (5) 


Jo|=1 


B cayyae nocTosHHBIX KosdpbuuneHTOB pemeHHe 3aqauH (4) serKO MO- 
CTPOMTb NIpH MOMOMIM MocKHx BoH (1). Bemyyae %e NepeMeHHBIX KOsddu- 
I[M€HTOB BO3MOXKHO MOCTPONTb PeWIeCHHA, AHaJIOPHUHble MJIOCKMM BOJIHaM. 

Ilyctb 7,, (/=1,2,.--, m)—pelieHve ypaBHeHHA XapakTepHCTHK ypaB- 

m 
= eee 0) 
HeHua (1), yOBeTBOpAIolee HadaJIbHOMy YCJIOBHIO Vou teats == > (x2— X9) Or 
z=1 
(TaKHX peLIeHNH, pa3sMUHbIX HM BeLIeCTBeHHBIX, BCJIeACTBHe runepOoJM4HOCTH 
> 
ypaBuenus (1) 6yfeT poBHO m aA moOoro w). 
PaccMorTpHM pay 


-++co 
Uaj = > Ujor (C, x) fe (Yeoj)s (6) 
k=0 
rye fyo— MpousBombuad CyHKoHA, a fy, fo,-..— MOCMeELOBATebHbIC HHTErpabl 


oT nee. Ecau pag (6) dopmManbHo yoBseTBopseT ypaBHeHuto (1), TOMBI 6yem 
Ha3bIBaTb CTO OOOOMCHHOH NMOCKOH BOMHON. 

Cpenu oOG6OOUeHHbIX MOCKHX BOJIH CYWeCTBYeT OOWIMPHbIM KaCC BOJIH, 
JIA KOTOPHIX px (6) CxOMUTCHA B HEKOTOPOH OG6acTH HW B CMbICIe TeOpHH 0606- 
WCHHbIX (YHKWUMH yOBMeETBOpAeT ypaBHeHuto (1). 

MoxKHO yOBJIeCTBOPHTb aHHbIM Kom (4) CyMMOM m OOOOWleHHBIX MIOCKHX 
BOJIH 


he ra >| Uj, (7) 


j=1 


mocyie vero tbopMysia (5) WaeT aHauTMYeCKOe BbIPaxKeHHe JIA 2eMeHTAapHOrO 
pewenHua. 

OueMeHTapHoe pemienve ypaBHenna (1) uMeeT ocoOeHHOCTH Ha XapakTepHCTH- 
yeCKOM KOHOHJe C BeEpIHHOH B TOUKe (fo, x°). Ucnonpsya merogp B. A. Bopo- 
BHKoBa (7~4), HETPYHO HCCIEAOBATb MOBEeCHHe SMEMCHTAPHOLO PelICHHA B OK- 
pecTHOCTH peryJIAPHOH TOUKH XapakTepHcTuyeckoro KOHOMa. OHO BnosHe 
aHaOrHYHO Cy4alo MOCTOAHHBIX KOSdPuUNeHTOB (?~*), 

Bee paccyXeHuA 6€3 MPHHUNMHaJbHbIX H3MeCHeCHHH MepeHOcATCA Ha CJly- 
ya JIMHeHHbIX runepOomMyeckux cucTem Tuma KopaeBcKOl, a TakxKe Ha CHCTe- 
MY ypaBHeHHH JMHAMMKM M3OTPONHOrO ympyroro Tena (KOTOpaa He ABIAeTCA 
runepOonuyeckou no IlerpopcKkomy, Tak Kak ee xapakTepucTu4ecKoe ypaBHeHue 
HMeeT KPaTHble KOPHH). 

OnucaHHbld Cnoco6 MO3BOAeT NOCTPOHTh SeEMeCHTAPHOe PeIeHHe TOMbKO- 
B MaJlIOH OKPeCTHOCTH MOBepXHOCTeH XapakTepucTuyeckoro KOHONAa. II pume- 
HAA MeTOR, ykKasaHHbit AamapoM, 2IeMeHTapHoe pellieHve ylaeTca anauTHye- 
CKH MpOJOKUTb BHYTPb XapakTepucTuyeckoro KOHyca (cM. (°), m. 181). Sne- 
MeHTapHoe pelleHHe OykeT TAKUM OOPa30M MOCTPOeHO BO BCAKOM MoNOce ty< 
<t < T, ecm B He Nome GuxapakTepucTHK, C MOMOMIbIO KOTOPBIX CTPOHJHCb 
@YHKUMH Yo, PeryAPHO. 

QJIEMCHTAPHbIe PeLICHHA MOXKHO MPONOMKUTb M 3a OCOObIe TOUKH XapakTepH- 
cTuueckoro KoHOMAa. BooOule ropopsx, noce nepexoga yepes oco6yto TOUKy 
SJIEMEHTAPHOe PelCHHe MCHACT THN PaspbiBa (HaNpHMep, PasppIB THNAa 6-cbyHK- 
WMH MepeXOJMT B pa3spbIB THMa paspbiBa (yHKWMH x~* B OKPecTHOCTH HYAA — 
cm. (°), yKasaHHbIe TaM NocTpoeHHaA OGOOulaloTca Ha cyYali Mpou3BobHOTO 
runepOolmyeckoro ypaBHeHuaA BTOporo mopsjKa). 
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TlocrpoeHus seMeHTapHbIX PelWeHHii MOXKHO MpPOBECTH H B CulyYae MOCcTaTOU- 
HO riaQKkux Kospuynentos. Ilytb K 9TOMY qaKTHYeCKH yKa3aH B pa6ote (°). 
C NOMOLbIO KOTPe3kOB» pAxLOB THNAa (6) yqaeTCA MOCTpOUTS OGO6meHHYyI0 :byHK- 
muito A’, YOBMETBOPAIOWY!IO HavaIbHbIM JaHHbIM (2), HO He ypaBHeHulo (1), 
a ypaBHeHHIO 


Lh =e 


rye dynkuna F focraTouno riayka. Ecau Termepb HcKaTb 3/IeMeHTapHoe pelleHHe 
B Bue A = fh" + v, TO V JONRKHO YAOBETBOPATh HYJICBbIM Ha4¥aJIbHbIM 
yClOBHAM HM ypaBHeHHio Luv = —F. 

CyulecTBOBaHHe, €JMHCTBEHHOCTb M JOCTaTOUHAA TlaKOCTb TaKOrO JV cJle- 
AYtOT M3 OOMLNX TeopeM TeopHu runepOomH4ecKHx ypaBHeHul. Bce oco6eHHOCTH 
SJIEMEHTAPHOrO PeleHHA ComeprKatca B *yHKuHH h*. MccnexopaTb 3sTH OCObeH- 
HOCTH MOXKHO TOUHO TaK 2Ke, KaK B AHAJIMTHYCCKOM Culydae. 

B 3aKJOUeHHe CUHTAIO CBOHM JO/ITOM BbIPasHTb OarogapHocTb B. A. Bo- 
POBHKOBY, MpeOCTaBHBILIeEMy MH€ BO3MOXHOCTb O3HAKOMHTbCA C ero AuCCcepTa- 
mueH, YTO OKa3a/1IO MHE GOOJIbINYIO MOMOM[b IPH HanWCaHHH HaCTOALeH padorT 
H pa6otn (§). 


JlenuurpaycKul rocyJapcTBeHHbIii; yHuBepcutTer ilocTynHso 
um. A. A. )Kganopa 26 V 1959 


UWMTMPOBAHHAA JIMNTEPATYPA 


1W.M.Tenpodang, T. E. Wuaos, Ob6c6uenupie Pyukuun u pelicTBMa Hay HAMM, 
B. 1, M., 1958. * B.A.Bopospukos, J[ncceprauna, MIY, 1958. 8B. A. Bopost- 
kos, JIAH, 119, Ne3(1958), 4B.A.Boposuk os, JAH, 106, Ne4 (1956). © J.H a- 
damard, Lectures on the Cauchy’s Problem..., New Haven,1923;Le Probléme de Cauchy, 
Paris, 1932. ® B.M. Ba6unu4, Yu. 3an. JIDY, Tunamuyeckne 3afaun TeopHu yipyroctn, 
B, VI (1958). *’R.Courant, A. Lax, Proc. Nat. Acad. Sci. USA, (42) 872 (1956). 
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Jloxxanm Akagemuu nayx CCCP 
1959. Tom 129, Ne 3 


_MATEMATHKA 


H. K. BAPH 


O CXOAAUIAXCA K HYJIO NOANOCJENOBATEJIBHOCT AX 
YACTHbIX CYMM TPHrOHOMETPHUECKOLO PAA 


(IIpedcmaeneno akademuxom H. H. Bexya 13 VII 1959) 


B. HW. Kosnop (+) oka3ai cyllecTBOBaHve TPHrOHOMeTpHyecKoro psa 


es b, sin nx, > be 0; (1) 


n=1 t=] 


oO6slayqatollerO CBOHCTBOM: HalyeTcH MOAMOCIeOBaTeJIbHOCTb Srp (x) 4aCTHBIX 
cyMM 3TOrO pAqa, CxXOAAmaicd K HyJO Belony Ha OSM x<r npn kR>o~w, 
MW IIpHTOM paBHOMepHo Ha (6, — 4), KakOBO Obl HH Obl0 6 > 0. 

BosuHukaeT Bompoc, C KaKOM CKOpOCTbIO JOJOKHa CTPeMUTbCH B OecKOHe4- 
HOCTb MOCJIEQOBaTeJIbHOCTh UHCe Ng, YTOOL! MOCTpOeHHe Takoro pxja Opi0 
BO3MOxKHO. M3 yoKa3zaTembcTBa Teopempl B. HW. KosnoBpa Heb3a CyelaTb HH- 
KAaKUX 3aKJIIOUCHHH O CKOpOCTH, C KOTOPOH B ero MpuMepe fp —> 00. M3 Knaccuye- 
CKHX pe3YJIbTATOB 10 MpoOseMe eHHCTBEHHOCTH pa3JIOKeHHA PYHKOMU B TPH- 
TOHOMeTPHUeCKHH PAX CleAyeT TOMbKO,YTO Cyall Np = Rk HEBO3MO%KeH; cpaB- 
HUTeJIbHO JIerKO OKa3aTb, YTO HEBOSMOXKEH H CMyUAH Ne+4—Me << C (R= 1,2,...). 
Ham KaxkeTcad, 4TO HeEOOXOJHMbIM YCJIOBHeEM JIA CYMeCTBOBaHHA pala yKa- 
3aHHOrO BHfla ABJIAeTCA TPeOOBAHHE Mp4, / Me co pH R—> oo. JloKa3aTb 9TO 
MoKa He yJaslocb, HO MMeeT MeCTO CJleyyrollad Teopema: 

Teopema. IJIycme g(k)} 00, HO 6 OCMaAoHOM NpouséoAoHA. Cywecmeyem 
mpueonomempuueckutt ps0 (1), Ora Komopoe2d Sn, (x)—>0 eciody npu R>o, 


n 
u npumom paeHomepHo Ha [6, z=] npu awbom 6>0, moeda Kak = < g (k) 
k 
Ona k>ky, 20e Ry —NeKOMOpoe 4UuCAO, He 3aeucAWee OM 6. 


JloKa3aTeJIbCTBO OCHOBaHO Ha JBYX JIeMMax: 

Jlemma 1. IIycme 6 awboe, O< 86 <u u Ty(x) — aboti HevemHolli mpu- 
2oHomempu4ecKkull noaunom nopsdKa n. J[ra ato6020 Hamypanbnoeo p Hali- 
demca dynkyun H (x), o0aadarowasn ceoticmeamu: 

1) H (x) newemnaa; H (x) =0 na [6, x]; 

2) nepéeole n Koagbquyuenmoe Pypoe y H (x) u Ty (x) COunaKkoeol; 

3) H (x) umeem Henpepolencie npouseodHole Oo nopxAOKa p éekKA‘oUUMeAbHO; 

4) ecau p= 2n, mo H(x) moocHo eol6pame mak, 4umobo 


V7@I<K'(S)" IT Cl. 


2de § = d/x; K —adcoawmnan Korxcmanma (Kopma bepemca 8 npocmpancmee 
C[—n, z]). 

VW. E. Tonnenray3 goka3an *, uro cymiectByeT dyHkuua H (x), OOsazato- 
wad JBYMA MepBbIMM CBOHcTBaMM JIeMMbI | uv MpuToM OeckoHeyHO Audpepex- 
IpyeMaa; ONHAKO [JIA HaC HaJIMUMe BCeX MpPOH3BOAHHIX Oecnome3HO, HampoTuB, 


* Jlokuayq wa cemuHape B MockopcKom yHuBepcuTete BecHon 1959 r. 
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O4eHb BaKHO CBOMCTBO 4), H Mbl He 3HaeM, BDIMOJIHAeTCH JIM OHO JIA M0- 
ctpoennot HW. E. Tonnenray3om dbyHkuun, m0sTOMy Hallie nocTpoenne coBep- 
WIeHHO jpyroe. 

Cneqyroulad JieMMa, KaK HaM KaxKeTCA, MpemcraBsiaeT MHTepec He TOKO 
ANH MOKa3aTebcTBa CPOpMyJIMpOBaHHOH HAMM TeOpeMbl. 

JlemMa 2. Ilycmo © u 8 sn6ole, aus O88 © >O0u0<d <7; Ty(x)— 
NPOUSBOAbHOLL HeLeMNolii MpueoNOmempu4ecKul noAUNOM nopsAOKA n. Cytyecm- 
eyem abcosiomHasd Koxcmanma B makaa, umo ecau §=6/n; y= 96?/B u v 
yoOoeremseopsem Hepaeerncmey 

‘n\an fs} 
Go) <TR@T 


mo natidemca nevemnolli mpueonomempu4ecKull noaunom Q(x) nopadKa 2v—1, 
Yy Komopoeo: 

1) nepeoie n Koadbquyuenmoe Pypoe Q(x) me sxe, umo y Ty (x); 

2) |Q(x)|<e na [6, =]; 


3) [QI (=)"| Ta) 


Onupascb Ha yKa3aHHble Be JIEMMbI MW MWOLOupad uuca Mp 10 MHAYKUMN, 
Mbl CTPOHM PA, OONaqaoulyH HY2KHbIMH CBOHCTBaMH. 


Mockosckul rocyapcTBeHHbIM yHHBepCcHTeT Tlocrynuso 
um. M. B. Jlomonocosa 2 VII 1959 


; LWMTHPOBAHHAS JINTEPATYPA 
1B. A. Ko3a20B, Marem. cOopn., 26 (68), 351 (1950). 
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Jlorxaygn Ankagemuu nwayk CCCP 
1959. Tom 129, M 3 


MATEMATHKA 


A. H. BOrAEBCKHA 
BbIGUCJIEHHE 30HAJIBHbIX ChEPHYECKHX ®YHKILMM 
(II pedcmasaeno axademuxom H. I. Hemposcxum 8 VII 1959) 


B uacrosuleH cTaTbe aeTcCA ABHOe BbIPaKeHHe [WIA SOHAJIbHbIX ccbepuye- 
ckKuX (byHKWM OLHOpoOAHOro CHMMeTpuyecKoro MpoctpauctBa M = SU(n)/SO(n). 
Tpynnofi gpvxKenult mpocrpauctsa M apasaerca SU (n) — yHuTapHo-yHuMosy- 
iapHad rpyiima n-ro nopsyka, cTalMOHapHoH nosrpynnod — opTorouabHad 
rpynna SO(n). 

Sayaua cTaBuTcA caelyrouluM oOpa30m. B mpoH3BOJIbHOM HelMpHBOXHMOM 
JIMHeHHOM MmpexcTaBseHHu rpynnpl SU(m) paccMaTpMBaeTcaA HHBapHaHTHbIH OT- 
HOCHTeIbHO SO(n) BeKTop & (ecIM OH CyulecTByeT). ByJeM LpalllaTb 3TOT BeK- 
Top mpeoOpasoBaHuamu u3 SU (n). «Kocnyyc yria noBpopota» (cKaApHOoe Mpo- 
wu3BeqeHHe MOBepHyTOrO BeKTOPa Ha HCXOMHbIN) BeKTOpa § HM eCTb 30HAJIbHAaA 
ccbepuyeckan (yHKuuA Mpocrpanctsa M. Koneuno, B mpocTpaHcTBO mMmpeycTaB- 
JIGCHHA OKA ObITh BBeAeHa MHBAPHaHTHaA OTHOCHTeNbHO SU (n) yHuTapHaa 
MeTpHKa. 

B (') H3y4eHbI HEMPHBOAMMBIe JIMHEHHbIe MpeCTaBJICHHA BeLWIeECTBeEHHOM YHH- 
MOLYJIAPHOH Ppynnbl NOpALKan, TouHee, ee anreOppr K (areOppl MaTpult co cye- 
yom Hyuib). I[puBeyem HeOOXOMUMbIe Pe3yJIbTaTbI 9TOM CTATbH. 

OG6o3HauuM Yepes e€;; MATPHILy, Y KOTOPOM Ha Nepeceyenuu i-H CTPOKH 4H j-ro 
cTon6mua cTouT |, a ocTabHbIe 3JICEMCHTbI paBHbI Hyio. AmreOpa K ectb su- 
HeliHad OOO0UKa MaTpHI, (BEKTOPOB asmreOppl): 
ig = Cyz— Cj ta, fas Caz = Czfta, Cay = Epi (Sf, i, fj—1,...,n—]). 

BekTOpbl %;;,— 0%; CYTb KOPHH, UX JIMHeMHad oOo0uKa H — KapTaHos- 
ckad nmojasiredpa, Ca;;» C—a,; — KOPHEBbIe BEKTOPBI mpocroH asredppt K. Bex- 
TOPbI &; = 0&7; (MPOCTbIe NOJIOMKUTEbHDIe KOPHH) OOpa3yioT Ga3suc B AH. Bex- 
TOPbI Mj, Caz; C—a,; MOMKHO NOMYYUTb MHOrOKpaTHOH KOMMyTallvel 13 Cass Cage 


B mpoctpanctse mpexctapsenua amreOppl K crpoutca 6a3uc, cocTosmui 
M3 }.€COBbIX BeKTOpoB —(£), rae E—tTpeyrowbHaa mMatTputia: 


So1 Song... Son 
Sn—1, n 

C WeJIbIMH HEOTPHIaTeJIbHbIMH 3SJIEMeCHTaMH, YAOBJIETBOP AIOWIMMH YCJIOBHAM: 
Sima, j-1 > Sij > Si, j, (1) 


Soj = Pp; (Pp; — KaPpTaHOBCKHe KOOpAMHaTHI Beca MpeycTaBnenns). 


Kano Tako MaTpuue cooTsercTByeT Oa3ucHbili BexTop &(E), a pa3mepe 
HOCTb IIpOcTpaHcTBa MpefcTaBJeHuA COBNMayaeT C UHCMOM MaTPHL, yOBNeT- 
BOPAIOWHX ycOBHAM (1). 


* Tloqpo6Hee 06 93Tom cm. (3,8). 
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B 9TOM Oa3Hce HeMpHBOAHMOe HHPUHUTeSHMaJIbHOe MpectaBseHve YHAMO- 
AYAApHOH rpynnpi (upezctaBsenve amreOppr K) umeeT Bu 


n n 
‘ ns S 
Ei MENGE, ; eee Nea Dy aula) etee (2) 
v=(+1 VES toto 
rye * 
Sor Son S01 Son 
igi = By, Lesiatl Siv a 1 ¢ _ Sin ’ E,? = fe ated Siv 7s . Sin 
— SA, n \ Shan 
Me 5 Ss Si. + i+14 
— V—2t 
BEE (ere q+, é qv 
» (E) = (Sov q oo) HL Sg¢ BSyyiata is hate ” 
vl os. Sect Vera be Seu Set Va, 
y, g—l, i °qv q—-1,9__°¢ ‘, 2): 
lI Sgi Sqy TV t Sq, gti Sqvt q ( BA ) 


Bias (E) = (Sq, g-4+41 — Sq—1, 41) (Se—1, g — Sq, gta + 1); 


nh 
S.—S, 1, -ti—v s —s -ti—vti 
A‘ (E) = (s ees) Pe ARS fa STO RC lal BY SRE GS = 
v q+1, qv I] Say Sap TN Sqy— Sq¢ tiv i 


t=v-+1 
(v>q+ 2); 


Sq, gta Sopp tT 4 84 gat Spaeth EG 
Sg .gta Sgt! eri Baga gia Hae 


n 


AL(E)= IT] 


i=q--2 


Buipamkenni (2) QocTaTouHO JA XapakKTepHCTHKM MpescTaBJieHuA, TaK 
Kak BCH asreOpa K HaTAHyTa Ha KOMMYTATOPbI U3 Cy,, C—a;. 

Bnepsble 9TH pe3yJIbTaTbI B HeCKOJIbKO WHOM Be ObIIH NOyueHbI 
VW. M. Tenpcbangom u M. JI. Lettsanupm (?). 

Orciofja JierkO MOsyualoTCA BCe HENPHBOAMMbIe NpeCTaBJeHHA YHUTapHo- 
YHMMOLYyJApHOK rpynnbt SU (n), TouHee, ee aureOpb! — are6pbl aHTH2pPMUTO- 
BbIX MATPHI, cO CyleqOM Hysb. MMenHO, OOpasbl KOCBIX MaTPHIL MbI OCTaBJIAeM 
6e3 H3MeHeHHA, a OOpa3bl CHMMeTPHYeCKNX MaTPHLL AOMHOKaeM Ha i. 

ByemM CTpOHTb MeTPHKy B NpocTpaucTBe mpesctaBienua rpynnpr SU(n). 

PaccMOTpHM MpOM3BOJIbHOe JMHeEMHOe MmpoctpaHcrBo L c_ jelicrBywmel 
8B HeM JiMHeiHOu rpynnmou G. Urodp BBecth B L MeTpHKy, VMHBapHaHTHY10 
OTHOCHTebHO G, ocTaTOuHO HaliTH OMJIMHeHHYIO MOJOXKUTeJIbHO-ONpeeseH- 
Hy!o (HM BOOOWME YAOBJeETBOPAIOWyIO OObIYHbIM aKCHOMAM CKaJIApHOrO MpoH3- 
BeleHuAa) (yHKUUIC (x, y), x, yEL, NOAWHsAIOMyIOCA yCOBHIO 

(ox, y) a (x, ov) =0 (3) 
Jia sOCOTO WHPMHUTeSMMaJIbHOrO NpeoopasoBanna 6 rpynnp G. 

B wallem culyyae Ain cocTaBsleHuA ycOBHH (3) ocraTouHO B KauyecTBe 
6eCKOHeEYHO MaJIbIX MpeoOpasoBanwH rpynnmb! SU(n) B3ATb aHTHSPMHTOBbI 
MaTpHUbl 6 = @,,—Ca, H Y=! (2, + @—ap) (9 = 1,...,2—1). 

Pp 


p p 
JleficTBuTesbHO, BCH aslre6pa aHTHOPMHTOBLIX MaTPHI C HYJICBLIM CJIeOM 


eCTb JIMHeHHaA OGOTOUKA C BeLIeCTBeEHHbIMU KOS*P(PvUMeHTaMH MHOPOKPaTHbIXx 
KOMMYTATOpOB, COCTaBJIeHHBIX H3 6 uy. C Apyroli cropoubl, ecu (3) yqos- 


PAT ep 
JeTBOpAeTCA IA [BYX MpeoOpasopanHli 6 uM Y, TO OHO yJOBeTBOpsHeTCA Kak 
clleCTBHe Id HX KOMMYTAaTOpA. 


* TIpennonaraetca, ato &(E) =0, ecau E we yyosnersopser (1). 
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VUcnonp3ya copmyup (2), 3anucbiBaeM ycuoBua (3) B Oa3Hce {5 (E)} na 
onepaTopos 6, y, B pe3yJbTaTe Yero NOyyaeM CHCTeMy ypaBHeHHH Ha CKa- 
ibe dh 


JIAPHbIe MpOMSBeenuA 6a3HCHbIx BEKTOPOB: 


n 


D (By (E)E(Ev),5 (6) — 4 (6) EE), EVN = 0, f= 1-2-1, 
Sparen 9TOH CHCTeMBI 


E(4),6(6) =0 on ees, 


(S) gue a= Sh eye Ce 
-9 1, é+1 Onzeet oe j 
Ce sup! . 
I (S;_4, for i441)! II (s; — ! 
n>j>i+2>3 
‘ Poll ; i 
(Spiae Soh ee) (Siz — 83, + 7 — 4B)! (Sz — 8;, + i -—k —1)! 
k=i+2 (S;44, Rk Sif oe fae dey ee (Sjp — Soj +j—k)! 6; 5; --.j—k—1)! 


jt 
x 


STUM BBeeHa MeTPHKa B NpOCTpaHcTBO MpefcTaBeHuA YHUTAapHO-yHUMOLy- 
JaipHow rpynmbt SU (n). I[pu stom 6asue {€ (£)} — oproroHasbupiit. 
Tlanee vem BeKTOp &, HHBapMaHTHbIi oTHocuTembHO SO(n). Jlocratouno 
MOTpeOOBaTb, TOOL! OH yOBJeTBOpsA ycnopuio 6& =0 (i=1,...,n—1), 
Z 


Tak Kak BCA asreOpa KOCbIX MaTpHIl (cooTBeTcTByIollad rpynme SO(n)) ect». 
JMHeHHad OOONOUKA KOMMYTATOPOB 6. 


LZ 
SallMcbiBad MCKOMBI BeKTop € B Bue pasloxKeHuA m0 Gasucy {&(E)} c 
HeonpeeJeHHEIMH KoOappuuvenTamu: 


€= SC(E)E(E) 


M CHOBA MOJIb3yACb (popMysamu (2), NoNyyaem cuezyIoluLyIo cucTeMy ypaBHe- 
HHH Ha C(E): 
n 


Dy IBKE)C (ES) AA Ce i On ee 
v=/+1 
Pemenue 3TOM CHCTeMbI * 


jit 
(Se ia. ee — 1)! (S;_, ,— 8;, tj—i—2y"! 
C(E) = || =e Ll a x 


: See aes a ill f (Ss. 55 
par St, ct $0, 4a) n>j>i42>3 Stunt > Aa 


ial : 
: (SP U8 hpi ea 


oS kM 


x 


= 
pe Cie somnt 


© iil (Sp — Sond ok 1)! (s;_) 2 —S;; +} —k—2)!! 
(Sp 5), = & = Ie S;,+j—k—2)" 2 


CCIM BCe SJIEMeHTbI MaTpuubl E yernbie, M60 Bce HeyeTHIe, u 
GLE) i= 

B IIPOTHBHOM cJlyyae 

Cneactsue. Musapnanrupii ornocutenpno SO (n) BeKTop cymlecTByeT 
Torda H TOJIbKO TOrqa, KOra KapTaHOBCKMe KOOpPAMHATHI p, Beca mpeyctas- 
JI@HHA MOO BCe YeTHBIe, WH6O BCe HeyeTHEIe. 

Makcumasbuast a6enepa noganreOpa %, Bxonsmad B OPTOrOHabHOe JO- 
NowHeHue asreOppt SO(n) B asredpe SU (n), ecto ajre6pa [HvarouaJibHblx 
AHTHSPMATOBbIX MATPHL CO CHeLOM HyJIb, a ee 6a3Hc OOpasyior BEKTOPBI 1ap. 


* Tlo onpegenenuio (— 1)!! = O!! — 4. 
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JIo6oh smement a 2TO anreOppr (aU) sagqaercxh nm—1 napamerpamu, a 


MMeCHHO, KOS(PPHIHEHTAMH Qy,...,Q,—1 paglOmKeHHA nO Oasncy 
n—1 
a= >| Ap&p 
p=1 
Qy,-+-+,Qn—1 (10 MOYO 2x) CYKAaT NapaMeTpaMH UM JIA COOTBeETCTBYIO- 


IHUX 9JIEMeHTOB adesleBoH rpynmpl Y *. 
VMimeer mMecto cdbopmysia 
a6 (E) = F (p, E)E(E), 
rye 
n fh n 
F(p, EY= Dy Spti.t—2-D) Seat Dy Spe 
k=p+2 k=p-+1 k=p 5 
BElyHciAA OTCIOQa KOHeYHBIe MpeoOpaso0BaHuA pefcTaBleHua adeseBor 
nogrpynnst YW, nelictBya umu Ha (MpOHOpMUpoBaHHBI) BeKTOp & Mu Oeps ckKa- 
JIAPHOe MpOusBeyeHHe NMOBepHYyTOTO BeKTOpa Ha HMCXOHIN, JerKO NOJysaem 
cylemyrolee BbIPAKeHHe IA 30HAIbHOH ccepnyueckol (byHKUHH © (dy... Gn—1) 
Ha MOBEPpXHOCTH, MopowKAaemoH M3 HCXOAHOH TOUKH rpymmon YW: 


n—1 
> {c (E) & (E) exp i > a, F(p,£)|t 
1g) p=1 ; 
DiC bere) 
E 


Jlo6yio TOUKy mpocrpauctsa M = SU(n)/SO(n) mpeo6pasopanvem cra- 
WHOHAapHOH nomrpynnpt SO(n) MoxHO MepeBecTH B TOUKY MOBepXHOCTH, M0- 
pox aemow rpynnon Y; sHauyenve @ pw STOM He MeHHeTCH. 

Anasornuyunad 3afaua paccMaTpuBasacb B (*) WIA OJHOPOAHOrO CHMMeTpH- 


yecKoro mpocTpaHcTBa Mi, 2 (nS 2k) — MHOrOOOpa3sHA k-MepHbIx TNoO_Npo- 
CTpaHCTR N-MepHOrO KOMIIJIeKCHOrO MpoOcTpaHcTBa (KOMMJIEKCHOe IpOcTPpaHCTBO 


Tpaccmana). Tpynno awwKennit Mi, apasetcn SU (n), craumonapnoli mog- 
rpynno — nogrpynna SU (n), ocraBratoljad MHBapHaHTHbIM HeKoTopoe k-mep- 
HOe NMOMMpocTpaHcrTsBo. 

B 3aKmroueHne MpHBeeM MpMMep. 

IIpumep. M = SU (3)/SO(3), KapranopcKue KoopsuHaTh! Beca IpescTaB- 
JeHWA py=4, Ppo=2, ps=O0. TlpocrpanctBo mpeyctapnenua 27-mepHo, 
MeTpHKa B HeM 

| SC ee ae eee, ee ee 

ee A802 es dO! = eSOvnwen. (CO? 
(MbI BIIYHCIUIM CKaJApHble KBalpaTbl TOKO [id TeX Oa3HCHbIX &, MO KO- 
TOpbIM pa3uiaraetcsa &). 

VupapvantHbli oTHocuTesbHO SO (3) BeKTop 


pe a dee dey eg tee ee Eat 
SonasibHan ciepuyeckand (PyHKUMA: 
4 4 4 { 
(G1, Ae) = qe COS (2a, + 22) + 7s COS (2a, — 4a) + 72 cos (4a, — 202) + =: 


Mockoscku rocyapcTBeHHbIM YyHHBepCHTeT Tloctynuao 
um. M. B. Jlomonocozpa 2 VI 1959 


ON Oy nn hi) = 


yr 4 Cae! a. 2 ep 24 
bs = 750° a aan 7 = E> 38: ca ps 


WMTHUPOBAHHAS JIMTEPATYPA 
17, YW. Kau, )Kutomupepxuli gepx. mex. incr. im. Is. OpanKxo, Hayk. 3am, 3, cep. Pis.- 
Mar, (1957). 2YW.M.Teapgdanug, M. Jl. Wefitaun, JAH, 71, Ne 5, 825 (1950). 
8 EB. [ipakuu, Yen. Matem. nayk, 2, B. 4, 59 (1947) *@ A. Bepesun, 
®. YW. Kapneaesuy, JAH, 118, Nel, 9 (1958). 


* MakcuMambuylo aGenepy MOsrpylny HM cooTBeTCTBy:Ollyto et aureOpy MbI O6o3HauNWIN 
omHoH u To %e OSyxKBoli Y. 
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Jjoxnnagm Arangemun nwayrx CCCP 
1959. Tom 129, Ne 3 


MAT EMATHKA 


MW. fr. FAPCAHOB 


O HEKOTOPbIX TOMNOJIOTHAX, CBASAHHbBIX C MAPKOBCKMM 
MIPOLWECCOM 


(ITpedcmaeneno axademuxom IIT. C. Anexcandposum 23 VI 1959) 


1. B o6mem ompezeneHuH OfHOpoqHOro MapkKoBCKOrO mpolecca X = 


= {x; (w), C, 7, Px} (1) mpeanonaraeTcA JIMUIb BbI-eeHHe B (pa30BOM Mpo- 
ctpanctBe E uekoropoli c-aireOppt 8 u3sMepHMBIX NOAMHOKeCTB E u u3sMepH- 
MOCTb X;() u P,. B KOHKpeTHbIX 3aauax OblBaeT OYeHb MOJIE3HO HMETb B 
mpoctpauctne E ronosormio J, cBa3aHHy!I0 c X; O2MH M3 cMOcOOOB BBeeHHs 
no X tononoruu B E yxka3aH B (*); B HacTosieH 3aMeTKe H3JlaraloTcs 
Apyrve nogxxosbl K sTOH sayaye. 

J\na Beakoro MHoxKecTBa 4 dyHKyn wa E mpl Oyyzem O6o3HayaTh J yy 
cia6eiyio Tononoruio B FE, B kOTOpOH Bce f€.4 HenpepbiBHbl, a yepes 
C.7 — MHOXKeCTBO OrpaHWUeHHbIX e7 -HeMpepbIBHbIX PYHKUAH. Uepe3 B mbt o6o- 
3HaUHM MHOMKeCTBO OrpaHHyeHHbIX JB-u3MepuMbIX (byHkuMH Ha E. OuepngHo, 
yto B—KOMMYTaTHBHOe KOJIbIO OTHOCHTeIbHO NOTOYeYHOrO YMHOKeHHA, 
3AMKHYTOe B CHJIbHOH Tononorun. Ilo nonyrpynne 7; onepatTopoB, nopox- 
neHHoh X B B, BblqemsoTca 2Ba nogmpoctpauctsa By, u By, roe f € Bo, 
ecnu T;f CHbHO HempeppiBHa no ¢, u fE Bo, ecnn Tf cna6o Henpeppipua 
(Ce ad 

2. Oka3biBaeTca, YTO KaxKOe 43 NogmpoctpancTB By u By coxepxuT no 
OQHOMY M&KCHMaJIbHOMY CHJIbHO 3€AMKHYTOMY MOJKOJIbILY, KOTOpbIe MbI O60- 
3HauuM Hy wu Hy, COOTBeTCTBeHHO. 

IIpegnoxeune 1. Mycmbs FEB, y, =f (x¢(@)). Toeda: 


1) Jaa mozo umo6u f” npunadnescaau By npun=1,2,..., Heo6xodumo 
u Oocmamouno, 4umobol npoyecc yn, OblaA Cmoxacmuuecku Henpepoleen npu AOOM 


HQUQANbHOM pacnpedeneHuu. 


2) Jan moeo umobu f" npuxadszencanu By npu n=1,2,..., HneoOxodumo 
u docmamouKo, umobol yn, OolA CmoxacmuuecKu HenpepeleeH Cnpaea paeHoMepHo 


no 6CEM HAYAAbHbLM pacnpedeneHusm** , 
Cneactane 1. Tycers P.(C > 0) = itor hea: 
Cueqeta ne, 2.dlyers Jim ink, Coo¥) =e tore lea 
t+0 x 
Kombya Hy u Hy Roctapuator Be ecTecTBeHHEIe Tononoruu BE: cna6yto 


F i, M CHJIbHyI0 Jy. Oyepuuo, 4To Je MaxOpupyeT J ip, (°). Ilo koupuy 


* Tloq cHbHOH ToMONOrHel MbI MOHHMaeM TONOMOrHI, NOpOxwKTeHHyt0 paBHOMepHOH Ha 
E cxoqMMoctbio, nox caa6od —Tonooruio, MopoxwseHHyi0 OrpaHvyeHHO CXOAUMOCTHIO B 
Toukax E, 
** Tie. P., (| ¢—%ol > ©) -0 npat—0 papyomepHo no wp. 
*** STO OrpaHW4eHHe SBMIAeTCA HeecTecTBeHHEIM; BomKOHCKHA ToKa3aq, 4TO BO BCex 
cayuaax, kKorfa P,(€ >0), MoxHO noctpouTb no X Heo6ppiBaiouluiica Haympouece X’ 


(T. €. TaKOH, 4TO P’. (€ = co) = 1). 
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| 


Hy B E ectecrBeHHo BBecTH cyla6elyio paBHoMepHylo cTpyKTypy Wy, B 


KOTOpoH Bee dyHkuHu uz Hy paBHoMepHo HempeppIBHE (*). TIpn stom H, 
copnajlaeT c Cz ~ NB, a Hy oKasbiBaeTcA KOJIbUOM BCeX H3MepHMbIXx Uy,“ PaB- 

r ° 
HOMEPHO HeMPepbIBHBIX (PYHKUMH. 

_Hapszy ¢ Ho 4 Ho MoxHO paccmMaTpuBaTb Kompya H, u H,, ornoca f 
K Hy, ecam f[X¢(@)] c BeposTHocTbIo | HempepbiBeH cmpaBa mpH jO6OM Ha- 
YaIbHOM pactipemweseHuu, uM K Hy, ecCiM HempepbIBHOCTh paBHOMepHa 10 
HavaJIbHbIM pacnpeeJIeHMAM; 9TA KOHCTPyYKIUA OCTaBAeT emule Be TONOWO- 
run Jy WU J, WpH4eM M3BeCTHI MpuMepsi, Korga J,, cubHee F,, u Tz 

von : 0 1 ae 
cuuibHee Jp; 10 MH, MOXKHO TaKKe MOCTPOUTh paBHOMepHylo CTPyKTypy Uy * 
Mbt ckaxkeM, uTo X cia60 HempepbiBeH cnpapa npu t=O B Tononorun J, 
eCIM JIA Kaxyoro’x@E u ¥F-orkppitoro-U, cogxepxamero x:. 


Px {te y (@) > 0} = 1, 


re t,(@) = inf {¢: ¢>0, x,€T}. Ana touex x, umeruux cuerHyto cbyHya- 
ME€HTaJIbHY!I0 CHCTeMy OKpeCTHOCTeH, H3 9TOFO CJIeayeT, YTO x,-—>xX pu t—0 
P,-MOYTH HaBepHoe; B OOMeEM CilyYae 9TO He TaK, KaK MOKa3bIBaeT MpuMep 
OpOyHOBCKOrO JBYXKeHHA B «eCTeECTBEHHOM TOMOJOrHH» (7). 

Oruecem Ttonosoruio J wa E Kk Kaaccy Xo, ecmH Gasy ee OOpasy1oT MHO- 
w*KecTBa {x: f(x)<c, fEBNC.7}; nycth ¥,—nog_Ksacc ZT, coctrosamui u3 
Tex ¥, B KOTOpbIX X CTOXaCTHYeCKH HeMpepbiBeH cnpaBa mpw t= 0 u moor 
HayaJIbHOH TOUKe X, a F,— no_Kacc Fy, cocrosmHH us Tex JF, B KOTOPbIX 
X ca6o HenpepbineH cnpapa npu ¢t = 0. 

IIpeqnoxenHnue 2. 


AnajloruuHoe mpesoxKeHve MOXKeT ObITh cCbOpMyJMpOBaHO H VIA paBHO- 
MepHBIX CTpyKTYp Un, U UWn,. 

Tononormio E no X MOXHO BBOAMTb MW HemocpeCTBeHHbIM yKa3aHHeM 
(byHqaMeHTaIbHO CHCTeMbI OTKPBITEIX MHO?KECTB. _ 

Onpegeneuue 1. Ha3zopem mHoxectBo G §)-OTKPBITHIM, eCIM WHA 
muo6oro x,EG Halinmetca G,E 2B, x€G, CG, Takoe, uTO mpu yEG, 


limP, {x; (w) €G,} = 1. 
t+0 


Onpemeneuue 2. Ha3sopem VEEXE anemMeHTOM PyHAaMenu- 
TANbHOH CHCTeEMB] OKPyXeHHH Y%,, ecmH ANA KawKgOorO XEE nal- 
netca Gy@RB TaKoe, 4To (%, Gy)EV u 


lim'iniP, (x; (oylOG3 == Pe 
t>0 x 
Samena TpeOopaHua x;(w) EG, Ha x,(@)E Gr, OSu<t, MpuBoguT kK TO- 
a ; a 
nojloruu J, H paBHOMepHol cTpyKType VU, o6oOnalolluM Jp uM Ur, Onpe- 
qenenne §, copmayaeT Cc oOnpeyemeHuem «ecTecTBeHHOM Tonosorun B (*); 
ouepugHo: 4To J, Maxopupyet J, u J, Maxopupyert Jy,; HSBECTHbI NPHMepbl 


cTpororo HepaBeHCTBa. 
3. Ornecem F Kk &;, ecmn T:C gM BCCyz, u K Bo, ecmu KM nopox- 


jlaeTca MHOKecTBaMH Bua {x: f(x)<c, f€Cz 1B}. HecymectBenubie yrou- 
HeHHA JOKa3aTebCcTeAa, JaHHoro B (*), MOKa3bIBatoT, ITO CMpaBeyuBa Cyle- 


AyroulawA TeOpeMa. 


* ZametuM, uT0 7 ~ u J jp, HE MeHSIOTCA OT SaMeHBI Mponecca Ha CTOXAaCTHYCCKH SKBH- 
i) 
BaJICHTHbIH; HANpOTHB, 7 vat Ty MOryT Ip TOM H3MCHHTbCA. 
1 
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Teopema 1. JIycme X —npoyecc na E u nycmb xa E mooeno eeecmu 
mononoeuro FJ ET, NTjNTs. Toeda X o6aadaem pacwupennim MApKOBCKUM 
ceoucmeom *. 


Met 6yfeM Hasbipath H-mpomeccaMM Mpouecchl, yOBMeTBOPAIOUIMe 
yenopusam 1°— 3°: 

1°. X oOnaqaeT «pacliMpeHHBIM MapKOBCKMM CBOHCTBOM». 

9°. IIna peaxoro ACR 


{T (@) <t <i C} Cc A 44.90 


3°. [Ina sBeaKoli t ,(@) W sio6oro HavasbHOrO pacnpeseseHHA CyllecTByeT 


HEBO3PAaCTalOllad TNOCeIOBATeMbHOCTbh T,(@) He 3aBHCAMIMX OT OyAyilero 
CJIYYaHHbIX BeJIMYHH, Takax, UTO 


X_,(@) GA, t,(w) = lim t () 


nm—oo 


MOUTH HaBepHoe**. 
EE ME OIE 
TIpeqnoxenne 3. Ecau X—H-npoyecc, mo FIx=Fy, Ug =Ups 
ecau J, peeyaapna, mo J,= Jy. 
Ecru f ¥Fy,-HempepbiBHa vu, CleqOBaTesbHO, Npowecc f (x; (@)) HenpepbiBen 
0 90 
npu ¢=0, To, mopTopaia paccyxgenua J1y6a (°), nonyyaem uz 1—3: 
IIpenmoxenune 4. Ecau X—H-npoyecc, mo Oaa J py, -Henpe polenocmu 
R-usmepumot mynkyuu f neoOxodumo u OocmamouHo, umobot npouecc fF (xt) 
OollA Henpepbleen cnpaea npu 000M HAaXaAbHOM pacnpedernenuu. 
Teopema 2. [Tycme X —H-npoyecc. [laa J jz-nenpepolenocmu @ mouKe 
° 
x dynkyuu f€B neobdxodumo u Oocmamouno, umobet Aan <arobotl nocaredoea- 


MEALHOCMU He 3ABUCALUUX OM OYOYLUe2O BEAUYLUH Ty(W), CMPeMALUUXCA K HYAIO 
P,-noumu na6eepHoe: 


lim Me Tf (eq ¢) (01 =F (@)- 


Cneyctsue. Ilyctp fé CF 1, B,t(m)—He 3aBucaujad oT Oynymero 
cilyualHad BeJIMYHHa Takas, 4TO ANA t,(w) | O P,-nouTH HaBepHoe, 8,t——> 


Th” n-0o 


—» +t P,-nouTu HaBepHoe. Torga Myf [x- w)(@)] Jxu,-HelpepbIBHa B TOUKe x. 
n->oo 

IIpu t=? orcwga cuenyet, uto J 7,E3;***, npu t = ty (w) — Hempepp- 
HOCTb pelleHHA MepBolh Kpaepow saqauu (x) = M,f (x-,()) (OTMeTHM, 4TO 
BO BCeX peryJIAPHbIX OTHOCHTeNbHO A TouKax x **** (x)= f(x)). JH-ne- 
IIpepbIBHbI MOTeHIMaIbl OrpanWueHHbIX CYHKUMH AA WMpoKoro kKslacca NOJ- 


MpOleccoB, B YacTHOCTH Bce PyHKuHH ~f = Rag, rye gEB, R,— pesonppenta 
nomyrpynns! Ty. Henpeppipyok xe oKa3blBaeTca yHKUMA 


Qa (x) = Me“ yA (Xe gio) (©), 


ecuu A J -3aMKHYTO M Bce TOUKH A perysApHbI OTHOCHTembHO A. 
IIpeqnoxenne 5. /Iycmp X—H-npouecc. Ecau A—cucmema 3amol- 
Kanu J y,-omKpermblx mnoocecme, mo mHoocecmea U a, = {x: Qa(x) <c, AEA} 


* T. €. ABMAeTCA CTporo MapKOBCKHM UH W419 C M4, MHave TOBOps, BCAKaA He 3a- 
BUCAax OT OTAameHHoro Oyfyulero cuyyalinad BeM4MHa He 3aBMcHT OT 6yAyuero (Co) 


co . = ° 
: OTHMH CBOlCTBaMH OG/aaloT Mpoueccl, BBeqeHHbIe B (5) runoTesot (A), HagBaHHpe 
B (*#) «cTaHapTHbIMM Mpoleccamu». 


*** THegaBuCHMO OT aBTOpa 93TOT 


pe ne pesyibTaT ApyrHMH MeTOAamu G6pII Nonyyen M, Ilypom. 


T. @, .vakase amo Pi he 
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Opasyrom 6a3y monoaoceuu FF. Ecau ve 1 peeyaapHa u A—cucmema 
aMbiKaHU J4-omKpelmelx  mHoocecme, mo Uae o6pasyiom basy Keren 1= 
= J fi. 

V3 ANNPOKCHMALLHOHHBIX TeopeM XaHTa cyleqyeT, YTO AA «CTAaHapTHbIX 
IpOLLeCCOB» §¥, peryapHa; Oomee Toro, AA BcAKOrO Jy-3amKHyToro F€B u 
(€ F naiigerca oTKpbiToe B MeTpu¥Ke mpoctpanctsa E muoxectBo G > F ta- 
coe, UTO X He NpunaqnexuT J-3amprKanuto G. 


®yukunu us Hy MOryT ObITb OXApaKTePH3OBaHbI B TePMHHAX HeMpepbIBHO- 
TH T;f npu t—-0. 
_ Teopema 3. Ilycme X —H-npoyecc; 0aa mozo umobe f npuxadsercaaa 
To, HeEOOXOOUMO U OoEemamouHO, umMoOol Oran. ecAKO2o e>O u xGE cywecm- 
oeanu Oot J f,-oKpecmxocme U mouku x u t)>O makue, umo npu yEU u 


I< to 
lf (y)— Tf (y)|<e. 


4. B paOote apTopa (’) ucciefoBaH Kslacc MpoueccoB Ha MeTpHyecKuXx 
[POCTpaHcTBax, Jax KOTOpHIX T;f HenpepbIBHa yuan moOoh fEB (cuabHaa 
beluieposoctTb). Cya6aa Tonomorua Jy, WA HUX He CHMbHee TOMOJOrHUH, 
ayaBaeMOH MeTpHKOH E u Mpa HeKOTOPHIX JONOMHATeIbHbIX OPpaHHyeHuAx 
- HeH copnayaeT. Ecu Ho cemapa6embHo, TO Jy, MeTpH3yeMa; K CO*KaeHHIO, 
lake a OpoyHoscKoro mpouecca Hy Hecemapa6embHO; O6bINHO yylaeTcH 
biOpaTh B Hy CenapaOebHOe NOAKOMbUO, 3amaoulee B E Ty %Ke ToMONOruIO. 

B 3akmtoueHve «A Onaronapro E. B. JibmkunHa u Bcex usleHOB ero cemu- 
lapa MO MapKOBCKHM Npolleccam, COJeHCTBOBABIUIAX CBOMM y4acTHeM B OOcyxK- 
[EeHHAX BbIACHCHHIO 3aTPOHYTHIX BbILIe BOMPOCoB. ‘i 


Mockosckul rocyapcTBeHHbI yHMBepCHTeT Tloctynnio 
uM. M. B. Jlomoxocosa 19 VI 1959 


IMTHPOBAHHAS JIMNTEPATYPA 


1E. B. Teukuu, Ocnopanua Teopuu MapkoscKux mpoueccos, 1959. 7 E. B. J a n- 
‘uu, J[AH, 127, Ne 1 (1959).3 H. By p6axku, O6masa tTononorua, WI, 1959.4 E. B. 
[lo ykuu, A.A. 1TOomkespu4, Teopua gepontuccteh u ee npumenenna, I, 149 (1956). 
G. Hunt, Illinois J. of Math., 1, Ne 1, 44 (1957). © J. Doob, Trans. Am. Math. Soc., 
0, 1, 216 (1955). *U.B. Tl upceauos, Teopna sepontuoctelt u ee npumenenua, 4, Ne 4 
959). 
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Jlokrxaym Akagemunu nayr CCCP 
1959. Tom 129, N 3 


MATEMATHKA 


B. TI. PJTYUIKO 


NMEPBAS KPAEBAS 3AJ,A4NA JIS YPABHEHHH 93JWJIMMTMYECKOrO 
THNA, BbIPOKAWOWIMXCH HA MHOPOOBPASHAX 


(I1pedcmaeaeno axademuxom H. H. Boeoasoboeoim 24 VI 1959) 


[leppott Kpaepoli 3aqaue Ja ypaBHeHHl 2/IMNTMYeCKOrO THMa, BbIPOK- 
WawOUlUXCA Ha rpaHutle OGacTH, NMOCBALeHbI MHOFOUNCJeHHbIe padoTer ((1—*) 
u gp.). B Hacrosue padore paccMaTpuBaeTCH MepBad OWHOPOAHaA KpaeBaA 
gaylaya B N-MepHo OOmacTH JIA 9uMMNITHYeCKOrO ypaBHeHHA ropayKa 21, 
BbIPOKalolleroca Ha HeKoTOpoM MHorooOpasuu M pasmepHoctu m (ORM 
<.n—1) uum uMeroulero B TOUKaxX 9TOrO MHOrooOpasua ocobenHocTH. IIpu 
3TOM yCHJIMBaloTca CcooTBeTcTBylolHe pe3sybTaTE) M. VW. BumuKxa qa m= 
—n—1 (*)u B. K. 3axaposa qin m=O (°). Oro ymaetca clemaTb Onaro- 
Japa Gomee TOUHbIM TeEOPeMaM BJIOKECHUA, OCHOBAHHbIM Ha OJHOM HepaBeHCTBe 
Xapau, ((*), erp. 196, 1. 330). 

1. Tlyetp Q—orkpbitax orpanuuyenHad oOOslacTb B MpocTpaHcTBe 7 Mepe- 
MCHHBIX X = (X1, Xo,..-,Xn) C MpocToH (mo TepmMuHosorun C. JI. Co6ouesa (®)) 
rpanuuelt . OdosHauuwm M=Q Rev, rae Q=Q+T, a Ry» —runepnao- 
CKOCTh Pa3MEPHOCTH M1 Xn y= Mine ee — 0 

PaccmoTpuM yuddpepenivasibHbl OnepaTop 


ef 
, ee Sey NY x 
bait) p2 pe OX™MOxS2. . .Oxen * 
Oy+02+...+%,=! BitBe...tBy=l 1 2 it 
A409,-..,8n>0 By, B2,--, Byo 


i 
B1,Bar-.-58 Ou 
x | a 2 (8) sae 
4,0 B19xB2 B z 
yet OXF 10X56"... «OX ,7 
ompeevieHHbIM Ha HeEKOTOPOM MHOXecTBe *yHKNHH BD(L). OrTvuocutrenpbuo 
Koabdunnentos a°"'"8a(y) enenaem cnemylolive mpeqnonoKenua: 


1,1 hp 


1. Cee (x) —l pa3 HenpepprBHO zuddepenuupyeMble tbynkuun BQ—M. 


yesey 


Te are (a) Sa ea ae 


Os; Aasscs; an B1C2--4Py 
II]. [na moObrx ReHCTBHTEMbHEIX YMC bay 00)... (81 + +... +0, =, 
a; >> 0) uMeeT MecTO OlleHKa 

~ G1B2,-...8y ra 
>| nae es On (x) Gers cts pense O21 Bors By > 

ApH... 8y=l Bit Bet.--+By=l 

O1,X2,..., %y>0 G1, P2,---,B,>0 
V4 ‘| £2 
ETS 2 So1,Oa52005% yy ? 
Ay Ho+...pa_=L 


A1,09,.-.,%,>0 
rye py > 0 uv k— cuKcupoBanutle nocrosnnbie (—oo < k < 00), r — paccros- 
Hue oT x€Q yo mHoxectTBa M. 
B xayectse 2(L) Mbl BO3bMeM COBOKyNHOCTS Bcex 2/ pas HenpepEIBHO 


auepeniupyemblx (PyHKUMU, OOpalarouyuxcsd B Hysb B OKpectHoctax Tu M. 
Bpeylem B paccmoTpeuve mpocrpanctaa Zp» cbyHKuMit v(x) TaKux, 4TO 


eH ay 1/p 
lols. eee ns) <o, 
re p>1l uv —o <x < oo. 
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 O6osnayum H, rumpOeptoBo npocrpancrso cbynKunit, TOJIYYeHHOR = 3aMbI- 
KaHveMm 2 (L) B MeTpHKe, onpeyeAeMOl CKaJIAPHbIM MpousBe_eHHeM 


ih 
\) B1,B29--9By ioe eae es Oe y 
I(u, v) = \ > >) Bre cuss na Ox%19x% axtn x 
gy Met tate ba n=l Brit Bet. +8_ =! mrtanee’ tn 
Ay Carrer 0 B1, B25... Bp >0 
ato 


x = rr. 
Osan. : OxPn 


Mp OyeM Ha3biBaTb dyHKuwio u€H, O6OOMeHHBIM penleHHeM 
MmepBOH OMHOpPOAHOK kKpaeBoh B3aqaun Aaa ypaBHeHHug 
Lu=g, eciu Aaa mobo bynKunu vG A, Bbinonneno J (a, v) = (g, 0). 

Teopema 1. JI/ycmo é6oinoanenwt ycaoeun I, Il, Ul. Toeda Ora aroboti 
QynKyuUu g U3 HeKOMOLOeO Npocmpancmea Y cytuecmeyem eOuncmeeHnoe 0606- 
WeHHoe pewlenue nepéeott CONOpoONoti Kpaesoli sadauu Ora ypaenenua Lu = g. 
IIpu stom: 
SSA 

z 


G=L 1h 60 BCEX OCMANLHOLX CAYLAAX. 


Y = Lo,1-n1e (<0), ecau uucno q=" —k yenoe u I<q<i; (1) 


Sameuauune. Ecau ppimomeno ycnosue (1) u l<n—m, To MoxHO 


B3ATb B KayecTBe ¥Y pocrpancTBo Lp,x, re x — m060e YHCIO, MpHHamexKa- 
2 
mee HeKOTOpoMy uHTepBasly (—l—k, 9), p= ey ae eT 


Ucnomp3ya ycuopue III, moxHo moKa3aTb, YTO mOOan cbyHKuuA UEC Hy, a 
CJleOBaTeJIbHO, H OOOOMWIeHHOe pellieHhe, OOJlaqaeT rpaHHUHbIMM CBOMCTBaMH: 


wal/M u=Du=Du=...=Diu=0; | (2) 
Tee ee Dye Diy =. =e a0, (3) 


rye 


bale CC Pa G= —* —k); 


4 
nh—m 


[+k— nels ecm 1<q<l u q—uenoe uUcHo. 


| 
3= } [e+ e— "|, ecm 1<q<l u q—~”po6uoe yucuO; 


Yepes Diu o6o3snauena sio6at yvacTHaad npousBofuad cbyHKWMu wu nopsy- 
Ka S MO M€EpeMeHHBIM Xmii, Xm+or--+5Xn- 

Cnesaem culemyrollee 3aMe4aHHe OTHOCHTebHO BLINONHeHuA yCuOBUM (2) 
(3). Ecan dynxuua v(x) = Dju(x) nenpeppisHaB Q, To paBeHcTBO u(x) = 0 
He Tpe6yeT paspacnenuli. Ecam xe cbyHKMa He HelpepbiBHa, TO PpaBeHCTBO 
v=0 naT unu M caenyer nonuMaTb Tak: mouTu Bee TouKH I’ unu M ap- 
JIMIOTCA HyseBbIMH TOUKaMH JleGera BTOpo KpaTHOCTH AIA PyHKUHU V(x) (°). 

OTMeTHM, 4TO BbIMOJHeHMe ycslobHu (2) MOXHO MOHHMATb H B CMBICJIe 
C. JI. Co6onesa (8). 

Ilyctb, Hapsagy c III, Bemommeno ycnopue 


0,1-+20,8 pees 
IV. > > ee ae Botan gs itn SOeaOPmgt een SS 
Om pytetan=l Bm ty. By =e 
Shree sme BG. Beso 


pe 2 
< ey. yy O40 +610,% 7 4 J 901 9%? 
om tye ten=l 
Cm pyre pS 


493 


rye f,—NOOKUTeMbHad nocTOAHHad. Tora MOxkKeT ObITh JOKa3aHa JIEMMA, 
aHajoruunad usBecTHoh memme C. JI. Co6omesa (*). 

JiemMa. Ecau eoinoanenot ycaoeus 1, 1], Ill, IV, mo swban dynkyua u, 
umewaa nenpepolenslie l-e npouseodnole 6 Q, ydoenemboparoljaA YCAOBUAM 
(2) u (3) u daa Komopoii unmeepaan I (u, u) << 00, npunadaencum H. 

V3 memmbl cslelyer: 

Teopema 2. Bcakoe Kaaccuxeckoe pewenue ypasHenua Lu = g, ydos- 
nemsopsrousce YCAOGUAM NeMMbL, AGAReEMCA OGOOUENHoLM U, CAedOBaMeAbHO, 
eOUHCMeeHHO. 

3ameuauue. Kaaccuyeckoe pelleHve, vMmelotlee orpannueHHpie B 0 
l-e MpousBOAHbIe HM YAOBMeTBOPAOMee TpaHHyHBIM ycuoBuaM (2) u (3), OyzeT 
npu k<0O eyuuctBenupmm. Tlo-BuquMoMy, BCAKOe KJlaccH4¥ecKkoe peLlleHHe 
ypasnenua Lu=g npu gE¥Y, yOBJeTBOpstollee TpaHHUHbIM y JIOBHAM (2) 
wu (3), ABAaeTCA OGOOUIEHHBIM, OMHAKO 3TO MOKAZaTb MOKA HE YAaJlOCcb. 

2. Tlepeiiqem K paccmMoTpeHuio HecaMOconps»xXeHHOrO ypaBHeHua c Audde- 
PeHLUaIbHbIM ONepaTOpoM 


t) 
Lu=Lu+ > y) Dircortncsen (0) Oe 


r=l—lyty tb. typ=r OxT10xN?.. .OxTn 
Y1rYos-++ *¥n>0 


B 9Tom MyHKTe Mu GyzeM mpefnomnaratp, uTo ycoBua I, II, III BermomHenst.- 
OrHocutesbHo Koop pumnenToB Oy, ¥.,..4, (Yr +2 +--+ ++ Ya= 7) Cmesmaem cyle- 
Ayroulve mpeanosoxKenua: 

I’, Bee by,.,....7, Hempeppipupr B —M. [na Kaxyoro Kosppuunenta 
Dvataty © > cyulectByer Tako Ha6op uucen {8), 8,...,82}, & Sr, 


r—l 
0 eee oe 


OxteP1gx¥a—es axtn—$n 
: 0x8 
WHHeHHbIe CH MpOM3BOAHbIe HempepbiBHE! B YQ — MM. 
, 
Il’. [aa Beex by,72,....7, 4 YKa3aHHbIX B I’ npousBoqHEIX Dsby, ¥,,....7, HMe- 
1OT MeCTO OLM@HKH: 


8,+65,+...+6,=/, ro nponsBoqHan HM Bce nod- 


(Oye val < Couvevetp lames Xo << Pqs +- 2k — Tae 
| D8be ivarcstn | — Crest Camas Xs << 21 -+- Qk 7 (r —< s). 
Ou 


NR QxQxYe.AxTn 
Ons 
omepatopa, OnpeyeneHHble B cusy I’, II’ wa A;: 


Kaxkyoe cllaraemoe by, y,,.. mph r>l nopoxmaer yBa 


—L 
Bi (yy Yo,e-% %n)u = (—1)-! ud 


Oxti—PigxYe—ba ax¥n—5n [Ov sve. oe 7) ul r) 
++ OX), 


L 
Ba (Yi, Yas <5 Nene = ~“ 


Sr ease 4 uSs S52 
Ox, Ox; ae Ox, 


rye {3,,53,...,5,} Ama r>1 ompenenenst BI’, a npn r=1 o:= y:. Upu 


STOM AIA OmepatopoB By, (%4, Yo, Xn), B 
ee ? 2\Y1> Ta.-*° HMeloTr MeCTO 
HepaBeHcTBa : (Tas Yar +++ +n) 


[Bilt te +, tulle, ~<GiVI(u,u) (ue An), 
IBo(vi ta--- Indulge <C,VI(u,u) (u€Hz), 


2,k 
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u, Oonee Toro, onepatop Bo (%1,%2,---, Yn) BMONHeE HeNpepbiBeH KaK omepa- 
TOO M2 AB bs =k. 
Ou 


Cymma b — 
3 ER OB lo en lox tn 
Ye. Ax 


(,</—1) nopoxgaeT auddepennnaup- 


HbIM OMepaTop 


es 1 Ou 
Ku [i >) OW; peeey Yn Y Y v,? 
Oo OM ae Ont 
Oy +Y¥2+..- +Y¥n<l-1 io"2 n 
Yu Yor Yn 50 


onpejesenHbl B cuty I’, IJ’ Ha Beem H,, npuyem cnpaseyuBo HepaBeHcTBO 


|Kuly<C;VT(u,u) (UH), 


rye MpoctpaHcTBo ¥ ompeyeneHo B Teopeme 1. Onepatop K snogwHe Hempe- 
pbIBeH Kak ONepaTop v3 Hy, B Y. 

Moi 6yem Ha3sbiBaTb PyHKuMH uu vEH, oO606mMeHHbIMU pemeHuH- 
AMM NepBOH OFHOPORHOH KpaeBOH 3afaun AAA ypaBHeHHA 


* 
Lu=gu aa conpaxeHHoro ypaBHenuna Li =—A, ecau AA mM0- 
Oo PyHKuuH w EH, BbINOJHeEHbI COOTBETCTBEHHO TOXKeCTBAa 


I (u, w) 3 ey (Bz (v1 Y2> emer ise9 Xn) Uu, By (‘1 X29 CPA I Xn) w) =- 


Usyatyet.-- FY pnp <2l—-1 


+ (Ku, @) = (g, @); (4) 
I (v, w) + e (By (%1; 20+ ° . saa) Uv, Bs(%1; Y2> ees »{n)@) + 


l<oyityet. . TYpn<2l—1 
Yar Yoreees Yn>0 


+ (v, Kw) = (A, a). (5) 


Teopema 3. ITycmo eévinoanenot ycaoeua I, Il, Ill, I’, I’. Toeda dua 
ypaeHenuu (4) u (5), ede g,hEY (cm. meopemy 1) umerom mecmo meopemot, 
ananoeuuinole mpem meopemam Pped2oAoma. 

Ilyctb, KpoMe Toro, HMeeT MeCTO 

III’, | 8o,0,...0| >> Nr-*, roe x=0 mpu /+k>0 un x<2(l+h) npn 
i+ k<0, a N —noctosuuaas. 

Tora HMeeT MecTO: 

Teopema 4. IJIycmo eoinoanenot ycaoeua I, Il, Ill, I’, Il’ u ycaoeue 
III’ c Oocmamouno 6onewoli nocmoaxHoti N. Toeda Oana atoboli mdynkyuu ge¥Y 
(cm. meopemy 1) cywecmeyem edurcmeenHoe o6obwenHoe peweHnue ypasHe- 
Hun Liu = g. 

Ce ekr eae pa6oTa BbINOJHeHa nox pykKospogcTBom C. I. Kpelsa, KoTo- 
POMYy ABTOP MpHHOCHT CBOIO HCKPeHHIOW OJlarofapHOCTD. 


BoponexkcKkul jJlecoTexHHueckuh Tloctynuso 
MHCTHTYT 16 VI 1959 


LWWTHPOBAHHAA JIMNTEPATYPA 


1M. B. Keaauw, JAH, 77, Ne 2, 181 (1951), *® M. UW. Bumux, Martem. cOopu., 
35 (77); 3, 513 (1954). §C. Tr. Muxauu, Becru, JIFY, Ne 8, 19 (1954), 4 JI 0. Kya 
pases, JAH, 108, Ne1,16(1956), © A.A. Bamapun, JAH, 117, Ne 5, 742 (1957). 
* Bak. 3 ax a.p.o.p,..AH,, 124, No.4, 747 (1959). Te DX ap Ate, Esc] anette 
ey, IT. Moana, Hepaseuctsa, VWI, 1948. &C. JI. Co60me8B, Hexkoroppie npHMe- 
HeHHA cbyHKUMOHaNbHOrO aHaH3a B MaTemMaTuyeckoH cbusuke, JI., 1950. *° A. S3urmyuHaZ, 
TpurowoMetpHueckue pagbl, 1933. 
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Jlonzann Axagemun mnayrx CCCP 
1959. Tom 129, Ni 3 


MATEMATHKA 


B. K. HOHHH uT. J. CYBOPOB 


O KOMMOHEHTAX MHODKECTB YPOBHSA ®YHKUMH — 
PACCTOAHHA AO MJIOCKOrO KOHTHHYYMA 


(I pedemaeaeno axademukom M. A. Jlaepenmoesoim 8 VII 1959) 


PaccmaTpuBaeTca MpOv3BOJIbHbI OrpaHuyeHHbi KONTHHyyM K Cc jfMameT- 
pom d, pacnoo2xKeHHBIi B nmocKoctH P, KOTOpyio OyjleM CYUTaTb NOMOHeH- 
HOH OHO GOecKOHeyHO yJaseHHOoH TouKol. Ilycts r= p(M, K)=p(M)— 
paccTosHve oT Tekyujen TOUKH MEP jo K. 

MuoxXecTBOM ypOBHA (HIM NpocTto ypoBHem) E, dyHKkunu p(M) 
Ha3bIBaeTCA MHOxKecTBO Bcex To¥eK MEP, ana KoTopprx p(M) =r. 

@Pyukuna p(M) onpemesiena u HeNpepbIBHa BO BCeH KOHeYHOH mMocKOcTH 
P WK Heli MPpMMeHHM aHasIM3 CTPOCHHA MHOXKeCTB YPOBHA, NpOBeeHHbIM B 
pa6ote ('). Oguako B TO BpeMA KaK B OOUIeM C/yYae NMPOM3BOJIbHOM Herpe- 
PbIBHOH (PYHKUMH TOUKH WJIOCKOCTH BO3MOKHAa TOJIbKO TOMOMOrMMYeCcKad XapaK- 
TePHCTHKa HM TOJIbKO THMUUYHbIX MHOKeCTB YPOBHA, T. €. MHO*KecTB EF, WIA 
BceX 3HaueHH 7, KpOMe CUeTHOFO MHOXKeCTBA HJIM MHOKECTB Mepbl HYJIb 
TaKHX 3HaveHHH, B HallleM CJlydae OKa3bIBaeTCH BO3MOXKHOK TONOMOrMyecKan 
xapaKTepHCTHKa BC€X MHOKECTB YPOBHA (3a HCKJIOUCHHeEM, pa3syMeeTCA, MHO- 
»*xecTBa E,|,.9 = K), uw He TOJbKO TOMOJOrHYecKad, HO M MeTpHuecKad XapaKk- 
Tepuctuka. IlocmeqHee W ABJINCTCH TsaBHbIM HalIHM Pe3VyJIbTaTOM. 

HauHem c ofHOrO onpeseseHua, MONe3HOTO JIA JanbHeHwero. Ilycth E — 
rpaHulla OAHOCBA3HOH OO6sacTH G Hu ycTb Bce MpocTble KOHUbI G cofepxaT 
TOJIbKO NO OZHOH TOUKe. MHoxKeCTBO MPOCTHIX KOHILOB OJHOCBA3HOH OGsacTH, 
KaK H3BeCTHO, WMKJMYeCKH ynopsayoueno. IlostomMy HMeeT CMBICJI Csemyroulee 
onpefesienve «]JIMHb»y KOHTHHyyMa E: BbiOepeM KOHEUHOe YUCO pa3uIMUHbIX 
MpOcTHIX KOHWOB {pj}, j=1,2,...,n, oOnacTH G (Hm, HHayYe roBops, pas- 
JIMUYHbIX JOCTHKAMBIX TOYeK TpaHHlibl G), CeqywoulMX Apyr 3a Apyrom B 
WMKJIMYeCKOM MOpAAKe, HU COCAMHHM TOUKH pj; MOMapHO (B yKa3aHHOM nopsKe) 
OTpe3KaMH MIpAMbIX; NOJIYGHM 3aMKHYTYIO JIOMaHYIO (BO3MOXHO C Camonepe- 
ceyeHHsMh). 

CymMy JJIMH BCeX e€ 3BeHbeB IpHMeM 3a AMHY 3TOH JOMaHOH. Bepxuaa 
PpaHb JJIMH TaKHX JIOMaHbIX MO BCeBOSMOXHbIM HaCOpaM WMKMHMYeCKH ynops- 
JOUCHHbIX KOHEUHBIX MHOXKeCTB {pj} Ha30BeM J JHHOK FE. Cpasp 9tT0ro 
NOHATHA C OObINHDIM NOHATHEM JVIMHBI B CJlyyae MpocTtoro cTpoeHua E oue- 
BUH. 

Tenepb Hall pe3ybTaTbI MOryT ObITh CBeeHbI B CJeLyIOllyIo Teopemy: 

Teopema. J/]ycmo E; —komnonenma ypoena E,;; G7 —ma u3 céasnoix 
KOMNOHEHM OMmKpelMoeo mHooKecmea P\ E*, komopaa codepxcum K, u Gt’ — 
epanuya Gr. Toeda ece npocmole konyt Gr codepsctam no odxoti mouxe, EX = 
= G2 u ymeepocdaemca caedyroulee: 

I. aa ecex sHauenuti r>O0 maroocecmeo E, moocem cocmonmb moavko 


u3 Komnonenm E; caeOyriuux uembipex munoe: 
1. J] pocman 3amKknyman cnpamasemaa Kpueasn Kopdana. 
2. Ilpocmasn nesamKxymaa 2enadKkaa Oyea )Kopdana. 
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3. EF moocem 6vimb npedcmaereno @ eude CYMMbL KOHCUHOZO UAL CuemHOO 
MHONCECM6A 3AMKHYMObIX Npocmolx KpUusolx )KopOana, KOHeuHOZO UAU CuemMHOeO 
MHONeCMea 2NAaOKUX OYe (NONapHO cocOUNHOWUX saMKHYyMole Kpueble Opye Cc 
Opyeom), KOHE4HO2O YUCAA 2ACOKUX OY2, NPUMbIKAIOWUX COHUM US CBOUX KOH- 
06 K HEKOMOPLIM UZ 3AMKHYMOLX KPUebIX, U HeKOMOPOZ2O MHOMKEeCMeA mo4eK 
(mooicem OolmMb, KOHMUHYANGHO2O NO MOWIHOCMU), ABAAIOWUXCA NpedeNoHoLmu 
OAA nocredogamenbHocmu samKHymolx Kpuelx. IIpu amom KaoKOot samKHy- 
mou Kpueotl npunadsencum He Oonee KOHEYHO2O 4UCNA MoOUeK BEMBACHUA KOH- 


munyyma ES, 4ucno Kpuevlx, codeporauux Oonee OByx moueK eemenenus, 
KOHE4HO, U KpueLle MOeym NpumbiKaMb’ Opye K Opyey mMoAbKO no mouKe. 

4. Touka. 

Il. Samknymole cnpamasnemble Kpueble @ Komnonenmax E> munoe 1 u 3 
60 6CEX CB6OUX MOUKAX, 3a UCKAIOUeHUeEM, ObliINb modem, C4emMHOe2O MHODICeCMeA 
ux, Umerom Kacameronole. OcmaAnbHble MOUKU aMUX KpPUebvLX ABAAIOMCHA YeAo- 
6olmu. TouKu eemencHua KoHmunyyma E? (muna 3) aeantomca «mouKamuU 603- 
6pamay 3AMKHYMOLX KpueblxX, M. e. MOUKAMU, 6 KOMOPoLX MOICHO Nnpoébecmu 
O6e Kacarouueca Opye Opyea OKpYIHOCMU paduyca fF mak, 4mMO BKHYMpPU KagsK- 
Ootl us amux oKpyscnocmeti He OyOem mouex E>. 

III. Komnonenmot munoe 2 u 3 moeym ecmpemumoca He Oonree 4em Ha 
cuemHom mHooxcecmee ypoeneli E,. Ecau Komnonexmot muna 1 @ cuemHom 
uucne ecmpeuarmcna maKkste Ha He OONee 4em CueMHOM mNODCecMee YpoeHet 
E,*, mo u Komnonenmol-mouku 4 moeym ecmpemumeca Ha He Oonee 4em 
CuemMHOM MHODCeCmMee YpObHeil. 

IV. Iycmo A= A(a, r, 8)— mnoocecmeo mouex Gr, Ona KOMOpoLX pac- 
cmosanue Oo Ey menowe 6, 0O<8<r, uA*—epanuya A. 

Tozda A*\ E7 =T (a, r,6)—npocmaa samknymaan enadkaa Kpuean /Kop- 
Oana. ITycmo I(x, r, 6)—ee Oauna u I (a, r)—«Oaunay EF (@ cmoicae onpe- 
Oenenusn, npueedennoeo Bole). B amux o6o3snHauenuanx Oydem 


Lio, 7) == la, Ge ©) 20. (1) 


Zlanee, mroocecmeo U (a, r, 6) —Oeyceasnaa obaacme, u ecau S (a, r) — 
o<d<r 

ee nnoujado, mo 

S(a,r) + ar? 

ae (2) 


b(G,if i= 


B (1) wu (2) nyscno Opamo sHak natoc, ecau G; Oepanuiena, U 3HaK mUu- 


HYyC, ecru G; Heo2panuuena. 
B cBa3v C STHMM pe3yJIbTaTaMHM CfeuaeM elle HECKOJIbKO 3aMeuaHHi. 


1. Vis (2) nerko cnemyer, TO B Cayuae orpaHHueHHocTH Gr OyleT 


Wn ee CEN EE ed taka (3) 


r 


MW B Cayyae HeOrpannyenHocTn G; 


[oa (4) 


r 


T. €. HOYYaeM OLEHKH, LarollHe MOPALOK POcTa WIMHbI KOMIMOHEHT Mp r—>0,00. 
OueHKH paBHOCTeNeHHbI B TOM CMBICe, UTO MpaBble yacTH B (3) u (4) saBucaT 
TOJIbKO OT Mametpa K u He 3aBMCAT OT ero GOpMHI. ; 

2. Uro KacaeTCA JVIMHbI MHOXKeCTBA YPOBHA B IWeIOM WIA TeX 3HaYeHHH YF, 
qian KoTOpHIxX E, cofsepxuT OeCKOHCYHOe MHOXKECTBO KOMIOHEHT, TO Mbl OrpaHu- 


* Bprpaer JIM WHaue, MOKA He BbIACHCHO. 
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YHMCA 3]eCb BbICKA3bIBAHHeEM IIpeANOOKEHHA O TOM, YTO H LWIA STHX HCKJIIOUH- 
T@JIbHbIX 3HaYe€HHH F IHHa YpOBHA (ompeqereHHad B HEKOTOPOM e€CTCCTBEHHOM 
CMbICJI€) KOHeUHA. 

Bo MHOrOM aHaJIOrHUHble pesyJIbTaTbI MOFyT ObITb NOWyYeHbI WIA cy4as, 
Kora K — mpou3BOuIbHOe OrpaHHYeHHOe 3AMKHYTOe MHOKECTBO B MJIOCKOCTH 
(H axkKe 1060e OrpaHH4eHHoOe MHOxKeCTBO). Bapouem, H OT TpeOoBaHuA OrpaHH- 
yeHHocTH K Tak>Ke MOXKHO OCBOOOAUTHCA, ecuM paccroaHHe p(M, K) paccmaTpu- 
BaTb B cCibepHyecKOH MeTpHKe. 

3. Haun pesyuibTaTbl MOryT ObITb MOe3HbI pH aHasu3e CTpoeHHA OOacTel 
(umerouHx K cBoeH rpanuuel). Kpome Toro, KOMNOHeHTbI HalIHX MHOKECTB 
YPpOBHA OOMaaioT PANOM HHTeEPeCHbIX CBOHCTB, LarolllHX OCHOBaHHe NowaraTb, 
4TO «KPHBbIe», MOryllHe ObITb KOMMNOHEHTAMH MHOXKECTBA YPOBHA MIAH KaKOro- 
HHOyb MHOxKecTBa K, mpelcTaBAOT COOOIO ecTecTBeEHHOe OOOOWIEHHe NOHATHA 
BbINYKJIbIX KPHBbIX *. IIpuMepoM TaKHX CBOHCTB ABJIAIOTCA cooTHOWeHHA (1) 
H (2), XOPOWO H3BeCTHBIe JIA BBINYKJIbIX MOCKMX KPMBbIX (CM., HallpHMep, 
C)V.cTp. "oe). 

IIpeacraBaeTca HHTePeCHBIM aHAIOrM4HOe UCCeAOBAHHe JIA TpexMepHoro 
MIpOcTpaHcTBa H MpocTpaHcTB Oosee OOMX. 


TomckuH rocyapcTBeHHbIt yHHBepCHTeT Tloctymusio 
uM. B. B. Kyi6piuesa 2 VII 1959 


UWHMTHPOBAHHAA JIMTEPATYPA 


1A. C. Kpoupog, Ycn. matem. nayk, 5, | (35), 24 (1950). 2 HW. M. Araom, 
B.T. Boatauckui, Bomykapie durypy, 1951, 


* 
Pa3ymeetca, KJIaCC T€aKHX «KPHBbIX» MOXKHO BBITCIHTb onpeqeteHHem 6e3 CBA3H C NOHA- 
THEM MHOKECCTBa YPOBHA, Oyuako Mbi 3f@Cb Ha 3TOM He OCTAHaBJIMBaeMcaA, 
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Hoxrsagn Akagemuu nayrx CCCP 
1959. Tom 129, Ne 3 


MATEMATHKA 


M. A. KPACHOCEJIBCKHH u NM. E. COBOJIEBCKHH 


APOBHbIE CTENEHW ONEPATOPOB, JEMCTBYIOUINX 
- BL_BAHAXOBbIX MPOCTPAHCTBAX 


(ITpedcmaeaeno axademuxom C. JI. Co6oneeum 9 VII 1959) 


CBOHCTBa APOOHBIX CTeMeHeH MOMORKUTEMbHO-OMPeMeICHHbIX CAMOCOMPsAKeH- 
HbIX ONePpaTOPOB HIpaloT CYLIeECTBEHHY!0 POJIb B Pa3IMUHbIX 3agauax. B uacTHo- 
CTH, PAL MpHO%*KeHHH APOOHbIX CTeMeHeH ONepaTOPOB K HEJIMHEMHbIM HHTerpasb- 
HbIM YPaBHeHHAM, K CM€WI@HHbIM 3aa4aM JIA MapaOomMyuecKHX ypaBHeHHH, K 
HMCCJIEQOBaHHI0 CXOLMMOCTH pAyOB Mypbe HAP. yKa3aH B padotax(!~!°). Sanaya 
YCJIOMKHACTCA, KOPZA MPHXOMMTCA KOHCTPyYHPOBaTb HW UCCMeOBaTb APOOHnIE 
CTeEMe€HH HeCAMOCONPAKeHHbIX ONepaTOPOB B FHJIbOepTOBOM MpOCTpaHCcTBe HIV 
omepaTopos, AeHCTBYIOWMX B OaHaXOBOM MpocTpaHcTBe. OHakO Mp WMpOoKUXx 
MpeANOOKeHHAX H 34eCb yaeTCA yCTAHOBHTb AHaJIOrM MHOPHX BaKHbIX TeEOPeM, 
paHee H3BeCTHBIX JIA JPOOHbIX CTeMeHeH NOOKUTCbHO-ONpeAeCHHbIX OMepa- 
Topos. UacTb NOJIyYeHHbIX B 9TOM HallpaBJICHHH Pe3yJIbTaTOB W3araeTCA HUME. 

1. Bygem ropoputTb, 4TO OnepaTop A, AelcTBYIOULHH B KOMMIeKCHOM OaHa- 
XOBOM MpocTpaucTtBe F, HOPMAJbHO NOSHTHBEH, eC eFo OONACTh 
onpegereHua D(A) nnorHa B E u ecm npu Bcex ¢ > 0 cyulectByroT onpeyemen- 
HbIe Ha BceM £ orpannuenuple onepatopni (A + ¢/)-*, mpuyem 


(Atm |<qe, (>), (1) 


rye C — HekoTopaad mocTosHHad. 

OrmeTuM, YTO 43 HOPMAaJIbHOM MO3HTHBHOCTH OMepaTopa A He BbITeKaeT, YTO 
onepatop —A SABAAeTCA MPOH3BOAAUIMM OMepaTOPOM CHJIbHO HeNpepbIBHOH 
nolyrpynnp Xuma — Mocugza (cm. (%)). 

HopMasbHO MO3HTHBHbIMM OyAyT, HaMmpuMep, HOPMaJbHbIe OMepaTopEl A 
B rHubOepTOBOM mpoctTpauctse (!”), cMeKTP KOTOPbIX JIe@%KHT BHe yraa |x — 
—argh|<e W WIA KOTOPBIX HYJIb ABIACTCA peryJAPHOH TOUKOM. Baxuple 
IIPHMepbl HOPMA/IbHO MOSHTHBHbIX OMepaTopoB B MpocTpancTBax L?” jatoT aI- 
JIMNTHYeCKHe OMepaTOPb! pasHbIX MOPAAKOB; Win Takux udpdepeHWHa/bHbIX 
ollepaTopoB HepaBeHcTBo (1) ycraHoBmeHo M. 3. Conomsaxom (3*) (oTMeTHM, YTO 
teopema M. 3. Comomsaka 6bl1a ONHHM H3 CTHMYJIOB JIA NpOBeAeHHA HCCIeNO- 
BaHHA, Pe3yJIbTaTbI KOTOPOrO H3varaloTcs). 


2. Onpenenum onepatopst A“ (a >0) dopmynoh A°= J u 


=e Sina n) C et ae 
An* = ae te cay {2 (A+ t])-"-Idt (a>0), (2) 
0 


rae Weloe wicno n Sombie « —1; KoscbcunMeHT nepeq uHTerpasiom B op- 
mye (2) NpH wWeJIoM « = k Hy2KHO MOHHMaTb Kak 


lim 
ak 


sin 7a n! ae PAE n!} 
rg fee ee iain 1) AE (ee (3) 
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Be3 Tpy4a MoKasbipaeTca, UTO NpaBble yacTu *opMyubI (2) ompeseimor orpa- 
HHUeHHbIe OMepaTopHl, ecw A HOPMaJIbHO MO38HTHBeH. OTH MpaBble wacTH 


onpeesa1OT OAH HM TOT %e OMepaTop A“, KaKoe Obl Mm MbI He BbIOpamu 
(MoKa3bIBaeTca MHTerpHpoBa vem moO 4YacTam). B yacTHOCTH, MpH 0. <.o <4 
onepatop A“ mMoxHO onpelemuTb (opmyulol 


(oe) 


ees \ f(A Lindt (0<a<1). (4) 


T 


0 


O6o3sHayenne A” onepatopop (2) ompaBabiBaeTcH TeM, 4TO Npu «— | 
onepatop (2) 6yger OOpareH K onepatopy A, uM cNpaBeMBOCTbIO CleLyIolleh 
TEOPeMBI: 

Teopema 1. ITycmb onepamop A, Oeticmeytoujuti 6 Oaxaxoeom npocmpan- 
cmee E, HopmaabHo nosumuéen. 

Tozda onepamopot A“, onpedenernnole d@opmynamu (2), OO pasytom cuAbHO 
Henpepolenylo noAYyepynny CepaHuXeHHolx onepamopos. 

B uacraoctu, Teopema | osnayaet, uro A~*A~® = A*® npu a, B > 0- 
IIpu « > 0 nonyrpynna A 6yfeT HeMpepEIBHa MO HOpMe OnepaTopos. 

3. Teopema 2. Hs pasexcmea A*x=0 npu a>0. buimekaem, 4mo 
x=0. Muoscecmsa snauenuti R(A~*) oneparopop A“ naomnn @ E. Mpu 
&% > 6 >0 cnpaeedaueo exrwmuenue R(A*)CR Cay 

Sta TeOpeMa MO3BOAeT OMpeNeHTb APOOHbIe MOJOMRUTeMbHbIe CTeneHH 
A* (a > 0) onepatopa A kak onepatopsl, o6patupie kK A”. HerpyyuHo Beimu- 
CaTb HM MHTerpabHbie MpeAcraBseHua a Oneparopop A*~ mpu a>O0. Oue- 
BHJHO, PaBeHCTBO A*A® = A*t® tenepb moxHO paccMaTpuBaTb Mp Mpons3- 
BOJIBHBIX % H B. ‘ 

Onepatopp: A* npn « > 0 Heorpanuuenpi. IIpu qoKasaTempcTBe pasMUHbIX 
HepaBeHcTB JIA OMepatopos A“ ymoOHO cyielyrollee mpocroe yrTBepxeHue. 

Teopema 3. [ycmo 0<a< 8. O6o3Hauum uepes A, onepamop, onpede- 
nennouli va D(A®) dopmyaot Ax = A“x. 

Onepamop A* seasemca sambiKaHuem onepamopa Ay. 

4. Ecnm A saBAAeTCA MOMOXKUTeMbHO-OMpeMeMeHHbIM CaMOCOMNPAXeHHBIM 
OMepaTOpoM, JeHCTBYIOUIMM B FusIbOePpTOBOM IIpocTpaHcTRe, TO ero po6unbIe 
cTeneHH yOBsleTBOpsoT (1) HepaBeHcTBy 


[| A%x |] < | APx ||P x"? (ab > 0, Ja |<] Bh). (5) 


Jia WpoOHbix cremeHeli HOPMabHO NOSHTHBHOTO OnepaTopa yylaeTca ycTaHo- 
BUTb 6OJIM3KOe HepaBeHCTBO. 

Teopema 4. Iycme A Hopmancxo nosumueen. Iycme aw u B umerom 
oduKaKoeblll sHak, npuyem |a|<|6|. Toeda 


AK (@, By Are IP“ (we D(A"), (6) 
2de dynkyun K(a,8) 3saeucum (Kpome a u 8) monbKo om nocmosnHot C, 
exodaueti 6 ycaoeue (1). 


5. Bygem rosoputb, 4uTo onepatop F, nelicrsyiomui Bp E, nokuunen 
onepatopy A“, ecmu D(F) > D(A’) u 


| Fx |< KI Ax |] (x € D(A’). (7) 


Byzem rosoputb, uro F KBa3SHNOYMHEH cTremenu % Onepatopa A, ecan 
mpu m060m B >a 


I| Fx || <K (B) || Ax PP x" (we D(A). (8) 


H3 teopemb 4 BblTeKaeT, YTO NOAYMHEHHBIH Oneparopy A* onepatop. F 
ae OMHOBPeMeHHO HM KBaSHNOAYHHEH CTeneHu &% OMepatopa A, Tak Kak u3 
(7) w (6) Bprrexaet (8) npu mo6om B >a. CnpapezmuBo u «mourn O6paTHoe» 
yTBepxXeHHe. 

Teopema 0. [/ycme A HopmaabHO nosumuseH u nycme samKAYymolti 
onepamop F ydoeaeméopsem nepasencmey (8). 


Toeda onepamop F noduunex ecem onepamopam A*** , 2de s — awb6oe no- 
AOHCUMENBHOE 4UCAO. 

YrTBepxeHHe TeopeMbl 5 [iA CyYaA MONOKUTeMbHO-OMpeeseHHOrO CaMo- 
COMmpsxKeHHOrO ONepatopa A, AelicTByloujero B rusbOepTOoBOM MpocTpaHctse, 
OblIO B ApyroH dopme nowyyenHo B (*) u B (opMe, Oosee GU3KOM K Teopeme 
5, ormeyeHo B (°), 

C. I. Kpetin nocrpous npumMep, KoTopsrii nmoKa3pilBaeT, uTO B yTBepx Je- 
HMM TeOpeMb! 5 Heb3t MONOKUTb ¢ = 0. 


YTBepxKTeHHe TeopeMbl 5 CMpaBeIMBO WH JA OTPHaTeMbHbIX cTeneHel 
onepatopa A: u3 | Bei] <oe WA Pe? eee EE, me 0 <a <8 Bp 
tekaeT, uTo || Bx || << m, (e) || A~“***x || («@E) npu Kaxgom s€(0, a). 

6. [lepefizem K cpaBHeHHiO JpOOHBIX cTemeHeH pa3JIMUHbIX OMepaTOpPOB. 

Teopema 6. Ilycmo Oeticmeyiwujue 6 E onepamopu A u B nopmanono 
nosumueHbl, npusem onepamop A™* noduuHeX onepamopy BY, 20e x, UU Xo 
NONOHCUMENbHOL. 

Toeda cnpasedatueo He paeericmeo 


[| Ar |] SM (a4, He) |] BOX || (x ED (B™")), (9) 


CEM gO Sg <0 bes 

Ecna y2<1, To yrBepxenue TeopeMbl 6 ABJAeTCH OYeBHAHbIM CJeNCT- 
BueM TeopeM 4 H 5, pu Y2> 1 WoKa3saTembCTBO HeCKONbKO YCJIOKHAeTCH. 

[na cayyad MOOKUTEIbHO-ONpeesIeHHIX CAMOCOMPAXKeCHHBIX ONepaTOpoB 
Au B, jelicrsyiomux B TrubOepToBOM MpocTpaHcTBe, u3BecTHO (14) Gouee 
CUJIbHOe YTBepK Jenne, YeM Teopema 6: u3 cCNpaBeyMBOCTH pH Bcex x € D(B) 
HepaBeuctsa || Ax ||< || Bx || Berrexaer, uTO mpu Bcex #€[0,1] Bblmomusaetca 
Hepapeuctso || A*x || <|| B*x|| (x €D(B")). Beto 6bt naTepecHo vu BaxKHO AA 
MpPHMOKeHHH BbIDCIHTb KJaCCbI HECAMOCOMPAKCHHBIX OMepaTOpOB B rHwbGep- 
TOBOM MpocTpaHcTBe M KJaccbl OMepaTopoB, eHCTBYyIOWIMX B OaHaxOBbIX Mpo- 
CTpaHCTBax, JIA KOTOPBIX Teopema 6 cnpaBeqIuBa B yKa3aHHOl ycnJieHHOH 
copme. Muaue ropops, Oblo Obl HHTepeCHO HaHTH KwJaccbl OMepaTOpoB, Aisa 
KOTOPbIX HepaBeHCTBO (6) BHINOJHAeTCA IPH & = %, H HaliTH TOUHNbIe OLLeHKH 
aaa Koadpduinenta M (%,,%2) B HepaBeHctTBe (6). 

7. Xattnny (14) npuvagqwexuT elle OHO 3aMeuaTeJIbHOe HepaBeHCTBO JIA 
JPOOHBIX CTeMeHeH CaMOCOMPAKeHHBIX OMepaTOpOB, WelcTBY!OULHX B rHbGep- 
TOBOM TIpocTpaHcTBe: 

ITycmep A u B—noaootumenono-onpederennole camoconpsxennole onepa- 
mopol, u nycmo 


|| Fx || <|] Ax] (%€ D(A) c D(F)); (10) 
|Fx||<||Bell (~€D(B)cD(F)), (11) 


ede F " — onepamop, conpsncennolti F. 
Tozda npu awbom p€[0,1] 


(Fx, y)|<|APx]]-[| Beg || @ED(A), ye D(B)). (12) 


Ota Teopema Xalina TakxKe JONycKaeT O6OOueHNeE (B OCAOeHHOM PopMe) 
Ha calyual HeCaMOCOMpAKeHHBIX ONepaTOpOB B THJIbOeproBOM MmpocTpaHcTBe 
Mw Ha cayuyaH omepaTopoB B OaHaxXOBOM IIpocTpaHcTsBe. 

Uepes (x, /) Oyqem OOo3HayaTb, KaK OObIYHO, 3HaYeHHe Ha JJleMeHTe x € E 
smHeuHoro (byHKuMOHasa / u3 cONpsAxeHHOrO MpocTpaHcTBa E’. Ecan onepa- 
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top F pelicrsyet B E, To uepes F 6yem OOo3HayaTb CONpAKeHHBIM onepa- 
e 
TOp, AelicTByiomHh BE. ‘ 
Teopema 7. Jlycme onepamop A Oeticmeyem @ E, a onepamop B oet- 
cmeyem @ E, npuuem o6a onepamopa Hopmaacxo nosumuenol. [lycmb 3amK- 
Aymolll onepamop F, Oeticmeyrowuti @ E, yooeremeopsem ycaoeuam 


| Fx lle <C, || A%x le (@E D(A c D(F)); (13) 
|| F'U |le«<C,|| BY les (LE D(B") c D(F’)), (14) 


20€ %1 U Yq NOAOWCUMENLHOL. 
Toez0a 


| (Fx, 2) |<C (x, ps) || A°%x |e || Bellew (x €D(A%), 1ED(B™), (15) 


20€ py U pg— mobile uucaa u3 [0,1], npuwem p, + p2> 1. 

8. IIpencraBaseT uHTepec BoMpoc O COxpaHeHHu CBOMCTBAa HOpMaJIbHOM 
MO3MTHBHOCTH Onepatopa A pH BO3MyWIeHHH ero HeKOTOPbiM OMepaTopom F, 
a TaKxKe BOMpoc O cpaBHeHHM ApoGHbIX cTeneHeH onepatopop A u A+ F. 
OrpeT Ha 3TH BONpOcbl MoOsyuaeTcA OYeHD MpocTto. Hanpumep, ecau A 4u 
A-+ F nopmanbyo no3utuBubt, || Fx || <C|| Ax|| (x€D(A)), To npu smo6om 
a€(0,1) onepatop (A+ F)* xpasunofuuneH onepatopy A”. 

OrmetTum eure ofuH cpakT. Ecau A HOpMasIbHO no3uTHBeH, a F noxqunHeH 
onepatopy A*, rme «€(0,1), To oneparop A+F-+k/ O6OyfeT HOpMadJbHO. 
MNOSHTHBEH IIpH WocTaTOuHO OoubuMXx Rk. 

9. Merogfuka fOKa3aTeIbCTBA MPHBeAeEHHbIX BbILe YTBeEPKMeHHH, eCTeCT- 


BeHHO, OCHOBaHa Ha MHTerpabHbIX MpescTaBseHuax onepatopop A“. Uacrp. 
HOKA3aTeJIbCTB MOXKET ObITh HECKOJIbKO YMpOlleHa, CCIM JONOMHUTeMbHO Mper- 
MOJOXKUTb, YO HOPMAJIbHO NOSHTHBHBIM OnepaTop A ABJAeTCA NpOH3BOLALIMM 
ONepaTOpOM CHJIbHO HelpepbiBHOH Nowyrpynnt T (zt), yhoBmeTBopstoluseh ycsio- 
BHIO SKCMOHEHUMAaIbHOrO YObIBaHHA: 


IPG) | Mes (7 2 0), (16): 


re oo > 0. IIpu stom mpegnouoxwennn (v3 (16) RbITeKaeT HOPMasbHad MO3H- 
THBHOCTb OnepaTopa A) OTpHLaTe/IbHbIe WPOOHbIe cTeneHH ONepaTopa A MoryT 
ObITb Onpezetenb! (11,1°) skBuBaneHTHOH (2) cbopmymoH 


—a 14 C 
A => (a) \ wt Tlchae (oo ONE (17): 
0 
Tlocrynuso 
8 VII 1959 
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MATEMATHKA 


E. A. JIEOHTOBHY 


O HEKOTOPBIX AHAJIOFHAX MEXKAY NJIOCKHUMH 
AJITEBPAHYUECKHMH KPHBbIMA HW AJIFEBPAMYECKHMU 
AMHAMMYECKMMH CHCTEMAMH HA IIJIOCKOCTM 


(I7 pedcmaeaeno axademuxom H, I. Ilempoecxum 15 V 1959) 


1. CchopmMysupyem cHayasa 7Ba mpeqnomwenuaA M3 TeOopHu miocKux asre6- 
pawyeckuX KPMBbIX, ycTaHoBJieHHBIxX JJ. A. Tyykoppim B padote (1), a 3aTeM 
NpwWBeyeM aHaJIOrHYHbie UM NpeAWORKeHUA U3 Teopuu areOpanyecKHx uHa- 
MHYeCKHX CHCTEM Ha MVIOCKOCTH. 

Ilyctb WaHo asreOpanyeckoe ypaBHeHue 


D1 Amxiy! =0 (1) 
itj-+k=n 

C JeHCTBUTeJIbHBIMH KOS@pHUMeEHTaMH, He OOpalllaloulHMucHh OJHOBpeMeHHO 
B HyJb (m cbuKcupoBaHo). IIpu moOnrx dbukcupoBaHHbix Ajj OHO onpezensner 
mlocKkyto aJireOpauyeckylo KpuByro C,. Corsacuo (*) mpoctpaHcTBoM asre6- 
pavuecKUX KPHBbIX CTeNeHH 7 ABJIAeTCA MpOeKkTUBHOe MpocTpaHcTBo Ry pa3- 
mepHocth N =n(n-+3)/2 (kao TouKe KOTOpOrO B3aHMHO-OHO3HAHO 
cOOTBeTCTByeT KpuBaxa C,). Bygzem B mpoctrpaHcrBe Ry MOAb30BaTbCA MeT- 
puKOH, BBeJeHHOH B cTaTbe (1), COXpaHUM Tak»Ke TepMHHONOrNIO U OO03Ha- 
yeHuA 9TOK cTaTbu. B yuactHocru, ecu D(A;j) —yHKUMA, aHalMTHye Kaa 


B OKpeCTHOCTH HekoTopoli Touku Cr C Ry c KoopauMHatamu Ajj, Takad, TO 
D (Ajj) = (0, HO xOTA Obl OLHA U3 MpOM3BORHBIX Dare (Aije) 0, TO, Kak U 
B (1), OyfemM roBopuTb, 4TO cooTHOWMeHHe DP (A;je) = 0 onpexemseT B HEKOTO- 


po oKpectHoctu TouKu Cy MOMOCTH, npoxoyamyro yepes Touxy Cy. Iycte 
KpuBaa 


Fo(t 9) = dy Atexyl =0 (Cn) 
t+j+k=n 
uMeet B TouKe M,f(%o, Yo) MpocTylo ABOHHYy!O TOUKY * M TYCTb 
Fo (x,y) +iu = 0 (Cn) 


3aBucalee OT MapaMeTpa w CeMelicTBO KDPHBBIX. OTO CeMeHCTBO, OYeBHAHO, 
ompefeiseT B mpoctpaHctBe Ry npsamylo JMHMIO dy, ypaBHeHue KOTOpOH 


Aije = Alize (Aste Aon); Aon = Aton + v- (do) 


2 0 
(u—mtapametp Ha upsamoi d,, mpuyem u = 0 cooTBeTcrByeT TOUKe C;,). 
Teopema 1? (1). Ecau anee6pauseckaa Kpuean Cy umeem 6 mouke 
Mo (Xo, Yo) NAOCKOCMU x, Y npocmyto OeolinyIo mouKY, MO CYyWecmeyrom & >0 
uu 89 > 0 maxuie, amo **: 1) ece Kpueele Cy D Sz, (Cr) au6o He umerom nu OOKot 
Kpamuoti mouxu @ U.,(M), audo umerom 6 U.,(Mo) monoKko odnY npocmyto 
Osotinyto mouky; 2) Kpuevle Cp Ss,(Cn), umerouue @ U.,(Mo) npocmyto 


* T. e. sBpilomnsotca ycoBia Fo (Xo, Yo) = 0; ioe (Xo, Yo) = 9, Fi (Xo, Yo) =0, 
Foe (X0r Yo)" Foyy(%or Yo) — TF oxy (Xo, Yo)]? 0. : 
** Uepes S5 (eo) o6o3Havaetca 3-oKpecTHOcTh B Ry TouKH C, C Ry, yepes U, (Mo)— 
€-OKPeCTHOCTb TOUKH My MocKocTH x, y. 
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v 0 
Aeotinyto mouxy, o6pasyiom @ S53,(Cn) noaocme P (Ajj) =90,  npoxodatyyto 
uepes mouky Cr; 3) mouku npamoii d, nepeceKarwujel amy noaocmbs 6 mo4Ke 
* npu OocmamouHo maanolx sHavenunx p.>O0, seam 6 obaacmu, 20e 


ai 
® (Ajj) > 0, u npu Oocmamouno manolx 3sHauenuAX ~<O0—é obsacmu, 20e 
r¢) (A;je) oN) 

Onpemeneune 1!*. Kpuspie Cy nu C, Ha3bIBaloTcaA €- TOK MECTBEH- 
HbIMM (¢ > 0) B 8aMKHYTOM OONacTH g, eCIM CyluecTByeT TOMOJOrMye- 


cKoOe oTOSpaxkeHue OOJlacTH g Ha CeO, MPH KOTOPOM TOUKH, JlexKalljMe Ha 
KpuBpix C, uw Cz, oTroOparKatoTcA pyr B Apyra WH Mp 9TOM paccTOAHMe 
MEK LY TOUKAMU, ABJAIOWLMMUCA OTOOpaxeHHemM [pyr Apyra, MeHbUIe &. 

B cmyuae, Korga Qa KpvHBbix C,; u Cy pu 3a,aHHOM e >0O He BbImol- 
HAIOTCA YCJIOBUA OMpeneneHua 14, MbI OyeM TOBOPHTb, YTO 3TH KPHBbIe He 
ABJIAIOTCA & -TOXKMECTBCHHDIMH B g **. 

Ilyctb &) > 0 nu 8 > O0—senvunnnl, cburypupyfoujve B Teopeme 1, u 
U.,(M,)) — 3aMxHyTaad OKpecTHOCTb TOoUKH My). 

Teopema 2!. 1) Cywecmeyem © >0O makoe, umo npu <Ato0olx CKOAb 
yeoOHO MANbLX NO AOCOAMOMHOIL BCAUYLUHE [Ay U Py, UMEHOLWUX PAZAULHOLE BHAKL, 
Kpuene Fyo+y,=0 u Fo+pu.==0 ne seaniomca ©°-moocdecmeeHHolmu 6 


U.,(Mo). 2) pu ecakom ¢ > 0 cywecmeyem p° >0 makoe, umo arobole Oe 
Kpueole Fy +-p,=0 u Fo+p,e=0, Y KOMOPoLX BHAKU py U Ye OOUNAKOBLL U 
[ur] <9, | us| << w, s-modecmeennot @ U-, (Mo). 

2. PaccmMoTpuM Teflepb asreOpavueckwe J{WHaMM4eCKHe CHcTeMbI, T. e. 
CHCTeMBI BHUa 

dx ee dy Aad 

FH=Pan= DBD Amy, 3 =Q%,N= Dd Biar'y, (Dp) 

i+j+tk=n i+j+k=n 

re mn (bukcupoBaHo u Ajj, B;jp — ReVCTBUTeMbHbIe YNCa, He OOpalilatouiuecs 
B HYJIb OMHOBpeMeHHO. ByjleM CuHTaTb TOXKTeCTBEHHDIMM JMHAMMYeCKHe CH- 
cTeMp! (D,), OTHYaIOWWecA MHOHKUTeNeM p=—0 pH mpaBprx yactax. Ilyctb 
Ay —WpoeKTHBHOe MpocrpaHcTBo pasMepHoctu N = n(n + 3), KoopauHaTamu 
TOYUeK KOTOPOFO ABJIAIOTCA BCCEBO3MOXHbIe CHCTeMbI UNCe Aye, Bije HW Be 
cuctembl yncel Arjr, Bije U Azje, Bijp COOTBETCTBYIOT OMHOM M TOM 2Ke TOUKe 
B TOM H TOJbKO TOM culyyae, erm Aspe = pArje, Bije = oBije, roe p 0. Kax- 
nou Touke Ay COOTBeTCTBYeT AHHaMuYeCKad cucTema (D,) M JBYM pa3JIM4HbIM 
TOUKaM B Ay COOTBETCTBYIOT paszIMUHbIe cucTembI (D,). Merpuky B Ay Oyqem 
mpeqnodaraTb TakKOM %Ke, KaK HM B MpoctpanctBe Ay. IlycTb MpH UaACTHBIX 


0 0 
sHaueHHaAX Ajjp, Bijp WMHaMMueCcKad CHCTeMa 


ax 0 Eis d 
aa Po = 2 Atax'y!, G=Wew= Dd Biaxy (D%) 
i4+j-+k=n itj-+k=n 
uMeeT JBOHHOH MmpegembHbi wuK Ly (3,4). Ilycrs 1—gyra 6e3 KOHTaKTA, 
NpoBeweHHad yepes Kakyi0-HuOyb TOuKy Lo; u—mapamerp Ha Heli, mpHuem 
TOUKe MepeceyeHun pyru / c Wuknom Ly coornerctpyer v =0. Paccmotpum 
(cbyHkunuu v =f (v) u F(v) =f (v)—v, rye v=f(v) —cyuKuna mocneposa- 
Hud Ha Ayre /, onpeqetenHat mpu sHayenuax |v|<v* (v°>0). Tak Kak mo 
yenosuio Ly — BOWHOK npegxembub wuKa (3,4), TO MbI uMeem 


F(0)=0, F’(0)=0, F"(0)=£0. (2) 


* Xora onpeqeienna 11, a TakxKe TIpHBO_UMOH HMXxKe Teopempl 2 HeT B pa6ote (*) 
I. A. lyyKosa B Toi pope, B KoTOpol OHH 3gecb aHET, OWHakO 9TO oMmpeywedeHHe wu 
Teopema HemlocpeACTBeHHO BbITeKaloT 43 paGorst (1). 

** Kpuspie Cy u Cy He aABAAIOTCA ¢-TOKAeCTBeHHEIMU B g m@u60 1) Korga Boo6me He 
cyulecTByeT TonosorMyecKoro OTOOpaxKeHHua g Ha ce6a, IipH KOTOPOM TOUKM KpHBbix C, u Cy 
oroOpaxkaloTca pyr Ha Apyra, mu6o 2) Korgza Tonosoruueckne oTOOpaxkenua g Ha ce6s 
IPH KOTOPbIX TOUKH KPHBbIX C, H Cy oTOOpaxkaloTca Apyr B Apyra, cywecrBywT, HO nIpH 
KOOOM H3 TaKHX oTOOpaxKenuii HaligeTca mapa COOTBETCTBYIOMIMX Apyr Apyry ToweK o6macTu 
§, HaXOMAWMXCH Ha paccTOAHHH, OovIbIIeM ¢. 

504 


Uycrb x= Gl), Y= dil ”) mapaMeTpHyeckue ypaBHeHua WHKJIa Ly. Beem 
OGosHadeHUA p(x, ¥) = P(x, ¥)— Po (X,Y), 7 (%, ¥) = Q(x, ¥) — Qu (%, Y). 

Jlemma (5). Cywecmeyem s¢ >0 maxoe, «mo y @ecakol OunamuuecKolt 
cucmemot Dy C Ss (Dn) Ha Oyee | npu sHavenuax |v| < v° onpede.re net pyHK- 
guu 0 =f (0, Ai, Bae), F (0, Aije, B iit) =F (0, Atja Bie) — 0, 20e 0 = 
=f (v, A:je, Bije) — ynKyua nocaedosanusn; amu PYNKYUL ABARIOMCA AHAAU- 
mudecKUumU QYHKYUAMU CBOUX APEYMEHM06 UNPU YCAOBUL F (0, Avjz, Biir) = 

= F (0)=0 auneiinoie «nen @ pasnooenuu ynkyuu F(v, Aije, Bije) 
no cmenenam Ajjp— Abje, Bije— Bei umerom eud 


cd t 
\ [Po (9, ¢) 9 (¢, #) — Q (9,4) p (pd) 1 exp | \ [Poe (p, b) + Qoy (9; 4)] ds | dt. (3) 


PaccMOTpHM Temepb QHHaMH4eCKYIO CHCTeMy 4YaCTHOrO Bua, HMCHHO CH- 
cTeMy, Jalollyio «NoBopoT noua» (°): 


~ = Po(x,4) +uQo(x,y), 4 =Qo(x,y) +uPo(x, ¥)- 


B mpoctpauctBe Ay cuctema (Di) ompememaeT, OYeBHAHO, NpaAmyyo, ypaB- 
HeHHe KOTOpOH (— MapameTp) 


Aije = Ate t+ uBeje, Baie = Boje + wAdie. (d,) 


Crenyromaa TeEOPeMa BHOCHT TOUHbIH CMbICJ! B MHTYHTHBHO ACHYtO aHaJiO- 


rio MexK ly «ceMelicTBOM» MHaMMyecKHX cucTem Dr (Jaiollux MoBopoT mos) 
H ceMelicTBOM (1) anreOpaw4ecKHX KPHBBIX. 
Teopema 1? (aHanormuHaa Teopeme 11). I]ycmb Ounamuueckaan cucmema 


D), umeem Osotinoti npederonoii yuxa Lo. Toeda cywecmeytom &) > 0 us, >0 
makue, umo: 1) 6ce Ounamu4eckue cucmemol Dn C S3,(Dn) au6o ne Umerom Hu 
oOHO2O KpamHozo npedenbHoeo yuKAa 6 U,(Lo), au6o umetom 6 U,, (Lo) edun- 
cme HHolli OeyKpamnoli npederonolli yuka, 2) cucmemot Dy C S5,(Dh), umer- 
wue Osolinoti npedenoHolti yuKA, Acoauuti @ U.,(L>o), o6pasyiom 6 Sz, (Dn) 
nonocmo (Aijr, Bijk) = 0, npoxodsiuyto uepes mouky Dh; 3) mouwku npsamoti 
d,, nepecekarwyeti amy noaccmb 6 mouxe Dh, npu Oocmamo4uno maavlx sHau4e- 
HUAX & >O rencam 6 o6nacmu, 20e v(Aijr, Bijk) >0, a npu Occmamo4uno 
manolx <0 @ oOnacmu, ede b (Arie, Bi < 9 

Jloxa3aTesbcTBoO. Cyme TBOBaHHe BeMHUMH & >O0 u 6) >0, yyos- 
J@TBOPAIOMUX yTBepxeHHIO 1) TeOpeMbI, 9JIEMCHTAPHbIM OOpa3s0M CyJleyeT H3 
ycnoBul (2). YrpepxjeHue 2) AOKasblBaeTCA CJIeAYIOWMM OOpasoM: Aa Toro 


uTOObl AWHamuueckaa cuctema D, C Ss,(Dr) umena B U., (Lo) ABOlHOH mpe- 
JICJIbHbIM UMKJ1, HeEOOXOQUMO H JOCTATOUHO, YTOOb! NpH HeEKOTOPOM 3HayeHHH 
UV, |Uo|<U, BBINOMHAUHCb YCJIOBMA: 


1 (Uo, Aaja: Bijx) = 9, ie (Uo, Aj, Bijz) = 9, Fis (Yo, Aijry Buje) 9. (4) 


Tax kak F (0) = Fy: (0, Avix, Bix) 420, TO u3 Broporo ypasHeHua (4) 
Up MOKeT ObiTb Hal MeHO B BIE Oy eae Up = 1 (Age, Bije), AaHamMTHGeCKOH 


0 B° 
B HeKOTOpOH OKpeCTHOCTH TOUKH Dic Ay wu Tako, TO 1 (Ajay, iB; jp) t= 0. 
TlogcTaBsiand HaliqeHHOe BbIpaweHve [JIA Vp B Meppoe H3 ypaBHeHH (4), MbI 
NOJYYHM COOTHOLMeHHE 


b (Aijes Bijr) = F (y (Acie Baie), Are, Bije] = 0. (5) 
Tlokaxem, TO mpousBoguble $4, (Air, Bije), Bip (Aiits Bij) mph Aije = 
= = Avie, ee = Bip He MOryT ObITb PaBHbl HYJIO OMHOBPe€MeHHC, T. @. YTO 


MHorooOpa3He (5) ABIAeTCH MOJIOCTbIO B HEKOTOPOH OKpecTHOCTH Dh,  KOTO- 
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py!0 Mbl MOXeM CUHTaTb, Hasse KallliM o6pa30M BbIOHpad 6, > 0, coBnayato- 
e 0 

mel c Sg, (Dn). 
IIlpwHuMasi Bo BHHMaHHe (2), mosJyyaem 


Arg (Aries Bie) = Fayj_ (0, Ariz, Bix) 
H aHaglOrMunble BbIPAKeHHA [WIA 0B, (Atje, Bije)- B wacTHoM cyyae CHCTeMbI 
(Dh) pynxuua F (v, Ajj, Bije) UMeeT BUY 
F (v, Adie + p-Biie, Blin — Ate) F (0, 1). 
Ecsm sce mpouspogupie F y vol OL Avie, Bejr); ‘iy (0, Avie, Bije) OOpauarorc# 


*e 
B HyJlb, TO, OveBHAHO, F, (0,0) = 0. Ho 970 HeBO3MOXKHO, Tak KaK, B CHJY 
(3), HeTpy4HO BHeTb, 4TO 


8 t : 
Big Oi O)ire \.P3 (p, 9) + Q5(¢; 9)I exp | \ [Pos (9, ¢) + Quy (¢, 9)] ds de +0 (6) 
0 0 
YrBepxyjenve 3) TeopeMpbl HemocpescTBeHHO culenyeT u3 (6). Teopema 
oKa3aHa. 


Onpexeneunue 1. Pas6venua aHHOH 3aMKHYTOH OOacTH g Ha TpaeK- 
Topuu cuctembl D, uw Ha TpaekTopuu cuctembl D, HasbiBaloTCA &€-TO% MECT- 


BeHHBIMH, eCJIM CyllecTByer TOMOOrHYecKOe OTOOpamKenHve OONacTH g Ha 
ce6a, Mp KOTOPOM. TOUKH, JeKalllve Ha OJHOK MW TOM we TpaekTOpHH (HK 
nmogyTpaekTopuH) cuctempl D,, oTOOparxKaloTcA B TOUKH, JleKalllve Ha OHO U 
TOH 2Ke TpaeKTOPHM WIM MOJyTpaektopHu cuctempbl Dz, 4 HaOoOopoT, H Mp 
3TOM pacCTOAHHe MexK]Y TOUKAMH, ABJIAIOMIMMUCA OTOOpaxKeHHAMHU Apyr Apyra, 
MeHbIIe &. 


Ilyctb &¢) —Ta Ke BeJIM4UHHAa, YTO HM B TeOpeme 17; g)—WeNHKOM JlexKa- 
maa B U,,(Ly) 34MKHyTaA OONlacTb, coxepxKallad wuks Ly, Kpome Ly Combe 


HH OJHOTO TpeyeJIbHOrO IWMKJla CHCTeCMBI De H HM OMHOTO COCTOAHHA PaBHO- 


BeCHA, MPpHYeM panna OONACTH Gy COCTOHT 43 AByX IMKJIOB 6e3 KOHTAKTA (*). 
Teopema 2 (aHanornuHaa Teopeme 21). 1) J7pu cKoao y2eoOHO maAblx 


BHAYEHUAX Uy U Pe PC3HOLX BHAKO6 pasoOuenHuA HA mpaeKmMopuUu OONACMU Lo, 
onpedenennole OunamuuecKkumu cucmemamu DY u DY? (DX? c Ss, (Dn), DBC 
C Ss,(Dh)), umerom pasauunele monoaceuuecKkue cmpyKmypol (y COHOL us amux 


cucmem 6 OO6nacmu g He AeICUM HU COHO2O NpedeAbHO2O yUKAA, a Y Opyeoli 
dea epyOolx npederbnolx yukaa). 2) pu ecakom = >0 cytyecmeyem p° > 0 
makoe, 4mo y srbex cucmem Dr u Dy?, y Komopolx Uy U Uo UMeIomM OOUHA- 
Koeble 3HAKU U Npu amom [~y|< py, |Ye|<y9, pasOuenun oOszacmu gy Ha 
mpaeKmopuu s-moodecméeHHol *. 
Toppkosckult McceqOBaTeIbCKUIi Ilocrynuano 
(PH3HKO-TEXHHYECKHH HHCTUTYT 12 V 1959 


apn TopbkosckoM rocyJapcTBeHHOM yHMBepcuTeTe 
um. H. UH. Jlo6ayuescxoro 
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* Jina anre6panyeckux ypaBHenult f (x) = > a,x’ MOXHO paccMoTpeTb MmpoeKTHB- 


itk=n 
Hoe TiIpOCTPpaHCTBO Th KOSPDUNHEHTOB, NOJIHOCTbIO aHaJIOrHuHOoe MpocTpaHcTBam ings H Re 


B cayuyae, korga pu fanHeix a, = a, ypapuenue fo (x) = PH = 0 uMeeT zByKpaTHbiit 


KOPeHb Xo (Tak uTO fy (x) = 0, ie (Xo)==0: fs (Xo) £0), MoxKHO, OueBHAHO, cpopMy JHpoBaTb 


a ouleMeHTaPHEIX MpeAIOKEHHA, MOJHOCTbIO aHaOPHYHbIX COOTBETCTBEHHO Teopemam 1}, 
wu 21, 22. c 
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Mokxaangn Akanemun nayx CCCP 
1959. Tom 129, Ni 3 


MATEMATHKA 


JI. [. MAXAHJIOB 


HCCJENOBAHHE OBOBLIEHHOM CHCTEMbI KOLIH — PHMAHA, 
KOrHA KOIPS®HUMEHTbI AMET OCOBEHHOCTH NEPBOTO 
NOPATKA 


(ITpedcmaeaexo axademuxom H. H. Bexya 25 VI 1959) 
O6o6menHaa cuctema Komm— Pumana 
ow = 
3 ~A@e+t Bot Fe (1) 


xopoulo usyyeHa B padorax VW. H. Bexya mpn nenpeppnpx A, B, F (1) uv 
patem mpu.A, BEL,, p> 2 (°). 
Mei 6yqeM paccMaTpHBaTb ypaBHelve 


ow ai) y , ba, ol) | 
SN we ade (2) 
H COOTBETCTBYIOUICE eMY MATerpaJIBHOe ypaBHeHle 
ms 1 (C a(t) w(t) + b(t) w(C) 
wQ=2@Q—s\\— 1, eo (3) 


rye g(z) = D(z) — \\ aes u @ (z) —ronomoppuaa PyHKuns. 
D 

Hexoropbie pe3yJibTaTbl Jd ypaBHenua (2) Obl nonyyenbl B (°) 6e3 
MccylelOBaHHA WHTerpasbHoro ypaBHenua. IIpu 6 =O0 uuterpambHoe ypapue- 
Hue (3) u3y¥aocb B paOorax (°,*), mpwuem B (°) HHTerpasl NOHMMaJca B 
CMBICJIe TaBHOrO 3HayeHHA. 

B nactosiel paOore Mbl H3yY4YHM HHTerpasibHOe ypaBHenue (3), 4TO nO- 
3BOJIMT paciipocTpaHnTb Bcio TeopHio VW. H. Bexya. Byyyr paccmotpenpi taK- 
%Ke OCHOBHbIe TpaHHUHble 3afayH HM BIMNTHYeCKHe ypaBHeHuA BTOpOrO No- 
padka. 

1. Tycrp S (D) oSo3nayaet MpocTpancTBo OrpaHH4eHHbIxX H3MePHMbIX (PyHK- 
Wu Cc OObIUHbIM ONpeeseHHeM HOpMbI [Fils = sup lf @)|- Tloq cumBoyamn 
4 


sup uw inf 3fecb mu BCIOLY B ambueliiwem OyLyT MOHMMAaTbCA CyllecTBeHHbIe 
TOUHbIe rpanutbl. BBeyem Kulacc S,(D), «>0 dyHKuNi, npezcTaBYMbIxX B BH- 
ne f (2) = fo(2)/|z[*, rae fu(z) €S (D). Onpexeaus nopmy | fis = sup |2 "| f (2) 
oueBHHO mpespaTuM Sz B MOMHOe MHHEHHOe HOPMHpOBaHHOe NpOCcTpaHcTso,. 


1 (aw w (6) + O(8)@ (9) gs Mp w(z)ESa, 


Paccmorpum onepatop Tw = — — [e((¢—z) 


0<a< 1, umeem 
[To | < (a a IS le@las< 


Wepre |S—z 
BOTS OL pee aes 
<I @ ls. —\\ Fee, SS gp ells 


D 
3* 50F 


rye 


- aA CC Petey 1b) ge 4) 
Kes eup) 2S a eee 


pu 0<a<1u a(z), 6(z)€S(D) Benuunna K, Koneuna uw onepatop T 
mpeoOpasyeT Sa,0<a< 1, BceOs, mMHeeH uM OrpaHuyeH, mpuyem ||T||s, < Ka- 


Teopema-l. Ecau a(z),. b(2)€S(), G@ECS.D), 0c ae 
Ka< 1, 20e Ka Oaemca dopmy.o% (4), mo uxmeepanbnoe ypasnenue (3) ume- 
em, Uu npumom COUHCMBEHHOE, pewenue Kaacca Sq. ’ 

B jonojwHeHne K Teopeme | MO*KHO JOKa3aTb, YTO YUCNO ALLHetHO He3sa6u- 
CUMBLX PelleHuit OOHOPOOHOZO Yypaenenusa (3) eceeda KoHeYHO 6 Sz, <1, u He 
npeeocxodum [2u+ a], ede eee eee u[x] O3Hauaem Yeryto 


4acmb 4ucAa Xx; 6 “acmHocmu, npu2u+a<1 ypaenenue He umeem pewenut, 
OMAULHOLX OM HYNebO2O. 


Bennynny Ka MO%xKHO OWeHHTb cBepxy WM CHH3Y 


oA) i = MO (a) .n = od, (5) 


1—a 


rye 
M= ce is (z)|+ uP [o(2)|, v= men (z) | 1 a |b(z) |, © > 0 — nponsBouIbHO Ma- 
—— 5) 
Joe UuCIO, Q (4 oe — ea wer HW Dj — BCA MocKOcTb. HepaBexctsa ( 
W001i te eer 
co 
HE 34BHCAT OT (POpMbI H pasMepoB ODJIacTH HM a‘oT appeKTHBHbIe OLeHKH 
‘TPaHM MpHMeHHMOCTH TeopeMb!l 1. Ecrm MQ (a) <1,To meToa nocmeqoBaTesb- 
HbIX MpHOJIM2xKeHHH CXOANTCA ANA BCAKOH OOmacTH. IIpumep 2 noKka3piBaerT, 


‘aTO pH 2v > 1—«a@ meToq noceqOBaTeMbHbIX MpHvONHxKeHHH MOXKET pacxo- 
AMTbCA JIA BCAKOH OSsacTH. 


IIpumep 1. Ilycts Dp—xpyr |z]|<R 4 gano ypapnenue 


tO. all gee (6) 


{IpumMenaa MeTog MOC JIE OBATe J bHBIX NpHOJWKeHHH, MOyYHM 


f@=C+ Orin +c (in uty ewe (inlet) 4 


Pa CxOAMTCH pM Bcex k HM CyMMUpyeTcA Yepes smeMeHTapHble PyHKLUA 


jo £(C-O ERT Leroy 


TIpu || <+/, uuterpabHoe ypapnenve (6) umeer emnucTrBeHHoe pewe- 
Hnve Kylacca So} a|- 


IIpumep 2. 


f@=-2M a8, as +HP, ado. (7) 
Bi 


AnajornuHo mpumepy | nosyuaem 


Vga S spt ee 


f (2) = 
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IIpu |A| <a/2 pax cxoguresa u gaer pewenue 
Bo 
4 + 7 fs nN a 
IQs PEL. 
1—(Z 141) 


BoiOupas %, NONYYMM CBOOONNHIe WIeHbI WU pewleHHA wHO6Oro Ksacca Sp, 
O< 6 <1. Ognopoguoe ypapHenne (7) umeet pemenne |z|?*/z nmpu BelllectT- 
BeHHbIX A > OQ. 

IIpumeps! 1 wu 2 nonuocrbto namocrpupytor Teopemy I, omeHKH (5) w 
Apyrve BbIBOIH. 

2. Bepuemcst K ypaBHenuto (2).. 

Teopema 2. -I]ycme a(z), 6(z)€S(D), COCSAD), O< a < leads 
Kx<1. Toeda ece pewenun ypaenenua (2) Kaacca Sg Oaromca (opmyasot 


22 =¢2+\\IN@0eO+h@ 0eO]as, (8) 
D 
2de g(z) = D(z) — — Wenese u D(z) — npouseorbHan axaaumuueckan 
D 


ynkyun. 

Teopema 2 jonycKaeT o606mleHve: ecru 6 ypaeHenuu (1) A, BES,(D) 
u FE Spriita (bp), ede aucro n>O uence UN<a<1, mo npu Ke <1 ypaene- 
nue (1) umeem pewenua Kaacca Sn+«. Ecau FE Sa(D), «o< 1, mo cywecm— 
BYIOM O2PAHUYeHAble PeleHUA. 

Oco60 paccMoTpuM OJHOpoyHOe ypaBHeHHe 


Coren) 
dz |z| 


ley 
w+ Tw. (2°) 
Ero peuieHua JomycKaloT npegzctaBuennve (°) 


w (z) = (z)er, (9) 


rye (Zz) — aHanuTuyeckad *byHKuMA, a Qa e° wMeem onenku (°) 


Ky |zpete< |e 


Rey yah | Kad 2d date (10) 


Anasoruuno (?,’) qoKa3piBaeTca OOpalienHe dopmywp (9) H Teopema 3. 

Teopema 38. Ecau 2u< lu Ko <1, mo @ Kaacce dynKyuli c u30- 
AUPOBCHHOIMU CCCCbLMU = mcukKamMU mesOY pilUeHuAmMuU ypaéeHenuAn (2°) u 
GQHAAUMUYECKUMU QYHKYUAMU CYLUECMeyem 63QUMHO-COHOBNAXHOe COoOoMmBemcm- 
eue, NpuUem UX OMACWeHUe YOoeAeMeopsem HCpaeencmeam (10). 

Orca, B YaCTHOCTH, CueyeT, YTO ypaBHeHHe (2°) Bcerfa UMeeT pellie— 
HMA, KaK yroqHO raagqkve B ocoOoh TouKe. Teopema 3 no3sBoulmeT NepeHOCHTb. 
pasMuHbIe PakTb! H3 TEOPHH aHaJMTMYeCKMX (byHkuwuH. PaccMOTpHM OCHOBHHIe: 
TpaHwyHble 3ayaun Win ypaBpHenusa (2°) (cp. (7,')) 


Re [G (#) w* (1)] = A(t), (I); 
w(t) =G(t)w (t)+ g(t), w (~)=0. (II) 


Dru 3alauw CBOATCA K aHaJIOrHUHbIM 3afayam Aa (Zz). Ecau nopeze- 
Hue w(z) B TOUKe z = 0 OcTaBUTb HeompeseseHHBIM B paMKax HepaBeucrts (10),. 
to na 3amauu I. I] mepenocatca Bce COOTBETCTBYIOLIHe TeOpeMbl U3 TeOpuEy 
aHaJIMTHUeCKUX (PyYHKUMH. 
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Ecau tTpe6osaTh orpaHHueHHocTH w(z) B TOUKe z= 0, TO XapakTep pas- 
pelmuMocTH 6yjeT HOO TaKHM Ke, KaK B KJla Ce aHaJIMTHYeCKHX (pyHKUHH, 
jm6O0 KaK B 3aylaue C HHeKCOM, MeHbIIHM Ha efuHuuy. PeambHocTb o60ux 
cmyyaeB MOyTBepxKaeTcA MmpHMepamu u3 (°). B yacTHOCTH, MO2XKHO BbICKa3aTb 
cnefyrollee yTBep Keune: 

Teopema 4. IIycme D—(m-+ 1)-ceasHan o6aacme, L—ee epanuya, 
x =Ind.G(t) u Oana ypaenenua (2°) BolnoaneHbl ycaosua 2 < adhe 8 
Tozda 3adaua | npu x>m u sadava I] npu x >O0 eceeda umetom pewenun, 
o2panuuenHole @ ocoboti mouxe. ITpu x <0 odHopodHole sadauu He UmMeIomM pe- 
WIeHUI, OMAULHOLX OM HYAebOZ0, A HECOHOPOOHble paspewluMbl AULU6 NpU Bol- 
AOAHEHUL OONOAHUMENbHOLX YCAOBULL. 

3. PaccmoTpHM 9JJIMNTHYeCKOe ypaBHeHHe 


Ng gat! uw’ 4 ee een a (11) 


rie p, g€@S(D), fESaAD), «<1, r=Vx?+y? um Hayano KOOpAMHaT Jle- 
*%KUT BHYTpH oGsactu D, Koropyio OygeM cunTaTb ofHocBa3sHoH. Tlonaraa 


t ; 
uj, — iu, = w(z), monyaum BMecto (11) ypapuenne (1), rae A= —= + ae 
B= Pee = se B jaHHoM ciyyae BeMunHa Ka HMeeT BUY 
oa 2 ’ 4 ea | , 4 
bea eet eee ds (C=E+ in). (12) 


IIpu Ka <1 ypapuenve (1) umeet pemenne w(z)ESa, a<1. Ilo w(z) of- 
HO3HAYHO HaxOHTcA u(x, y), IpHuem u(x, y) HenpepbIBHa HU YOBMeETBOpAeT 
ycnosuio Tesmbnepa. IIpu qoctarouHo MaJibIx p, g pellieHHe Bcerga cylecTByer 
Jia mO6OH OONacTH WH efrO MOXKHO HaXOJUTb MeTOJOM MOCJeAOBAaTeJIbHbIX 
TIPHOJIMK HHH. 

[pauwunad 3amqaya O KOCOH mpou3BO,HOK Cae pu, = AA QJJIMNTH- 


yeckoro ypaBHenna (11) cBogutca kK 3aqaue I Ana ypaBHeHua (1) u Tem ca- 
MbIM MOyuaeT MOHOe peweHue (+). 

Vissecrubl oOuHe HCCJleqOBaHHA 2IIMMTHYeCKUX ypaBHeHH, Kora KO3p- 
(puLLMeHTbI MMeIOT pa3JIMYHbIe OCOOeHHOCTH HMXKe NepBoro nopsayKa (°) nam 
KOra OHH CYMMHpyeMbl CO cTeneHbiO p < 2 (*). 

OcoOeHHocTH MepBoro nopAKa AO cHxX Nop nouTH He u3yyeHH!. Ipunmun 
MaKCHMyMa HccJleqoBasica B padote (1°) (cM. Teopemy 7 uw UpuMep 2). 

YpaBuHeuue (11) moxHO 3anucaTb B Bue rAu + pu, + qu, =f. B TouKe 


r==0 Hapymaetcd ycnoBHe 9/JIMNTHYHOCTH H HacTynaeT BbIPOAMeHHe NopsAg- 
Ka QO mepporo. TouHo Tak xe JIA ypaBHeHua (2), MepenvcanHoro B Bue 


ow ™ = 
j2| Sait aw + bw +c, B TOUKe z = 0 HacTynaeT BLIPOMmMeHve MOpAyKa MO Hy- 
2 


JIeBoro, 


Ilomp3ytocb cilyyaeM BbIpasHTb OnarogapHoctb aka. VW. H. Bexya 3a Wex- 
Hble yka3aHHus. 


TaWKuKCKHH rocyapcTBeHHBI YHHBepCcHTeT Ilocrynuso 
uM. B. HW. Jlennua 24 VI 1959 


UHTMPOBAHHAA JIMTEPATYPA 


1. H. Bex ya, Mare. cOopn., 31 (73), 2 (1952). 2U. H. Bex a, JJAH, 98. 
Ne 2 (1954). 3 U.H. Bex ya, Yexocnopaux. matem. xypu., 6 (81) (1956). « a H. Be- 
Kya, JAH, 101, Ne 4 (1955). 5 JLT. Muxatinos, JAH, 119, Ne 1 (1958). 
Jl. 1. Muxataos, Hayyn. fox. Bpicul. wWKkonb, (xu3.-mate, cep., Ne 3 (1958) 
7J1. 1. Muxataos, Yu. 3an. Tagxuxck. yuus., 10 (1957). 8 JLT. Muxafianos 
Yu, 3am, TamKuKck. yuus., 16 (1958). ® K. Mupaua@a, YpaBnenua Cc uacTHbIMH mIpon3- 
BOAHBIMH duNTHYeCKOrO THNMa, MJ], 1957, crp. 1OI—104. 2° T Punpn6éa pr, Tmeekme 
Ceppunu, Martematuxa, cOopn. nep., 2, 6, 1958. 
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Jlokuaye Akagemun nayx CCCP 
1959. Tom 129, Ne 3 


MATEMATHKA 
A. B. HEPCECSAH 


PA3JIOKKEHHE MO COBCTBEHHbIM ®YHKILWAM 
MHTEFPO JUSOEPEHWUMAJIbHOrO YPABHEHHA 
C 3ANA3AbIBAIOLIHM APFYMEHTOM 


(17 pedcmaeaexo axademukom B. A. AmOapyymanom 9 VII 1959) 


B mpelaraemom cooémeHun ucculefyeTcd KpaeBad 3aqaua TuNAa Ultypma — 
JIMyBUIA, COfep2Kalllad KaK YaCTHbIi cnyyali KpaeBylO 3amayy Ana gudde- 
peHUMabHOrTO ypaBHeHHA BTOporO NMOpAKa C 3aMa3MbIBalOWlHM apryMeHTOM. 

1°. PaccmorpuM Ha KOHedHOM oTpeske [0, /] onepatop 


é=1 


Ly =u + Sau ee) + \Kee Dua (1,1) 


rye 
By Os Aen ds WA Gh OO 1, (at 1D). ams 0 Ri ec may 1) 


@MyuKkuun g;(x) MelicrBuTeMbHEI, HempepbiBHb!E upH O<x—A;(x) <1 
ee 2, 5x5 ft) Hi 


Gi(x)=0 npw x—Ay() < Oni dacs att); (1,3) 


a ampo K (x, ¢) qelicTBuTebHO HU YOBJIeTBOpAeT yCJIOBHIO 


il 
WiKi, Dldtidt < +0. (1,4) 
ot 

O603HauuM 
(x) =x — A; (x)) (1 = 1, 2. Se, =) (1,5) 
CorsacHo ycnospuam (1,2) cymlecTByoT (yHKUHH 
One) =o, (X\aex + Ay Oe (t= ly2,..-,m; 0 <r eeo)), ~Ujas) 
rye 
* d * A; . 
Mie (x)= 0; NO= imap (foal, Daeee trl bee") 


Belem onepatTop 


L2= 24 Sal ze + art | Knead, (Lh) 


é=1 x 


~ 


rye 

0 mpice (ly) =< nal 
*(x) = ee, 1,3* 
Yi (x) aie ie (; (x))'9;' (x) TIpu 0< x <9; (l). (i ) m) ( ) 


yi 


PaccMaTpuBaloTcA culeyqyroulve Be KpaeBble 3aadH, KOTOPbIe eCTeCTBEHHO 
Ha3BaTb B3&4HMHO-COMPA2KCHHbIMH: 


| Ey hy, (1,6) 

(A) ) y(0)cosa + y’(0)sina =0, (1,7) 
ec ene (1,8) 
[PQ (162 

(A*) { 2(0) cosa + 2’ (0) sina = 0, (1,7 
z(l)cosB + 2’ (J) sinB = 0, (1,8*) 


re « u B— JeHCTBHTeJIbHbIe MapaMeTpbl. 
Tlyctb y(x, \) WH Z(x, A) ABMAIOTCA COOTBETCTBCHHO PeLICHHAMH 3aa4y 


Ly = bye, U= Goa; y(O, \) = sings yx’ (0, 4) = — cosa; (1,9 
bios he ea ek ZL ONY SASi By 2, (l, X)) == cos B(149s 


Samaua (1,9) ecTb 3ayaua Koum ana guddepenivaibHoro ypaBHeHHaA C 
3ala3biBalOllWM apryMeHTOM, 3agjaya xe (1,9*) ecTb 3agaua Kom yaa yud- 
dbepeHUasIbHOrO ypaBHeHHA C OMepexKaloulMM apryMeHToM. Sayaun (1,9) u(1,9*) 
MMeIOT CJ[MHCTBeHHbIe pelleHHa Ha oTpe3Ke [0, /] (cmM., HampuMep, (*)), KOTO- 
pble ABJIAIOTCA WesbIMH C(YHKUMAMH OT A THA L 

2°. W3 ycnosus (1,8) cmenyeT, uTO coOcTBeHHbIe 3Ha4ueHHA 3ayauH (A) cyTb 
HyJIH Weslo PyHkusU 


w (A) = y(l, 4) cosB + y,’ (2, 4) sin B. (235 
AnaJlorHuHo COOcTBeHHbIe 3HaueHHA 3aqaun (A*) cyTb HYH Leno PyHkuun 
w’ (A) = — z(0, A) cosa — z,’ (0, A) sina. (2,175 


JlemMa 1. Co6cmeennole sHauenun 3adau (A) u (A*) coenadaiom. K pome 
moeo, ChpaseOAUsol COOMHOWeHUA 


w (h) =o" (d), (2,2) 
ee ») 2 (x, w)de= 2 O=—8H) Os): (2,3) 

Doneriaaene 
ones h) z(x, d) dx =o’ (0). (2,3’) 


CnpaBeaJIMBbI CJlelyiolulMe acCHMMTOTHYeCKHe (bopMyVIEI. 
JIemma 2. ITpu |h|—> co paeHomepro omnocumeanoxo x €[0, 1] 


(x, h) = sina cos Vi tesa als cE sae as Cees ea (2, Ay 


Vi Vi 
Abe. i) = sinBeos VA (I— x) + cosp FC) 
ine “x*) 0 ON ey, 
o(\) =—sinasinBV X sinY X /-+ sin(«—) cosV xl — (2,5) 
—cosacosp TS (sinasin 8 + SOR 4 St eOsB Jo (ela). 
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M3 nemm | u 2 caenyer: 

Jlemma 3. Bce docmamouno Ooaswmue no modyato coOcmeennole sHaueHUusr 
3adau (A) u (A*) nonoocumenbnol, AeAAIOMCA NpocmelMu KOpHAMU ynKyUU 
w (A) u uUmerom Bud: 


a) npu sina=~0, sinB=-0 uau sina = sinB = 0 


a 4 
V%i="F+0(—) (adn); (2,6) 
6) npu sina = 0, sinB=£0 usu sina+0, sinB--0 
= Te 4 4 
Vin =F (at++)+0(]) @>n)). (2.7) 
JlemMa 4. ITycme dynkyuu g; (x) (i=1,2,...,m) umetom noumu ecrody Ha 


[0, 1] oepanuvennole fepeole npouseodHole u 


KO aT, O<s<I, 


npusem 


i 
wat Vek t)|dx<M<+o, 0<t<l, 
3 


(2,8) 


Us 
wau \\ ork (, tyidE<M<+o, 0<x<I, 
S 0 


20e M ne saeucumomxut.Toedanpur—>-+0oo(ImV = 0) cnpaeedauser ymou- 
HeNHole ACUMNMOMUUEeCKUe PopmyAd! 


sin Vix ne 


y (x, y) =sinacos VY }x —cosa 


zr aia | | Paes Ve (4 A) G7 (2) df-4.0 baad as 
+ (\> cos VR H(A) Gd OOF), 2.9) 


~ 


sin V A(l— x) 


z(x, 4) =sinBcosV % (t—x) + cos B VX a 
= Ll m o—1 
+ae\\2 sinV 2X ((—x— At) gi (dt +O(K? ce 
lm ja 
— 2 [( Ses VFU—2— aad +007}, — BO) 


yeas TS igee Sih ye 1+ sin(« —8)cosV » 1— 
sa iar Gd eae A snasinb ( Sycos FU Ay (t)) q:(t) dt + 


tan 0 i=1 
Saal in ( _sin (a — 8) im a0 Ort 
OD es ab LER es 


ao Se 
— seeget(( Sysin VU — Ai) (0) at + 00? F)}, G10) 


[=1 


~ 
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* 
npuwem ouenka nopsOKa ocmamounelx “neHoe 6 opmyAaXx (2,9) uw (2,9*) pae- 
Homepna npu x€[0, /]. =i ¥ 

Ormetum, uTo cbopmyvia (2,9) B uacrHom culyyae, Koraa K (x, 7) =0, m= 1 
u A,(0)=0, nonyyena C. b. Hopkunpim (°). 

V3 dopmyapr (2,10) cnegyer yrouHeHHad aCHMMTOTHKa COOCTBeHHDIX 3Ha- 
yeHHH. ’ 

3°. Jlemma 1 nosBosmser MOCTpOHTh OMOpTOrOHaJIbHYy!O CHCTeMy NO crocoby , 
lpeyIOxKeHHOMy B padore (*). 

TlycTb ky — Pa-KpaTHEI HYIb yHKuMH (A). TlocraBuM B COOTBeTCTBHE 
KaXOMY A, Be MOCJeAOBaTeJIbHOCTH (YHKUHH 


j x 
ay (*, *n) =O ray Pree) Ce 
and, 
Hu 
Pr—i—l p(n) Ce 
Diop Opa aA) axl he eee. oe as 
5 <a oa (J » +» > Pn )s ( ) 
k=1 i 
rye 
Pn 
my 1 at [K=Pq) =0, 1,...,2n—1), 
vf ait Ti fren, =O bee a= 


V3 nemmei 3 cnegyet, uro mpu JocraTouHo Gonbuiom R > 0 sBcem |d,[>R 
COOTBETCTBYIOT JIBe (YHKIWMH 


2(x,A,) 
aera WS 32 
(ds Faye (3,2) 
Ilyctb {ye (x)} u {Ze (x)} (R= 0,1,2,...)—MHOKeCTBa BCeX MYHKIMH Cco- 


OTBeTCTBeEHHO Bra (3,1) uw (3,1*), MpoHyMepoBaHHbIX B NOpAKe BO3pacta- 
HHA MOyseH uucen A,. M13 Teopempt 1 paGorTn (?) ceqyer 

Jlemma 5. Cucmema {yp(x), 2Ze(x)} (Rk =0,1,2,...) Ouopmozonanbxa 
Ha [0,l], m. e. 


R==p; 


ein: Ce 


: ‘ie 
\ Ya (x) 2p (x) dx = ‘i 
0 

B jaJibHeHieM Mbl OyqeM MOMaraTb, 4TO dyHKUMN g; (x) (i= 1, 2,...,m) 
u K (x,t) yqOBNeTBOpAIOoT ycJIOBHAM JiemMpI 4. 

CnpapeyimuBa Cjlenylollad TeopeMa O pé3lO%KeHHH HO PpaBHOCXOAMMOCTH. 

Teopema. J[Jpu sinx=0, sinB=0 Oza stm6oti unmeepupyemoti no 
Jle6cey Ha (0, l) dynxyuu f (x) 

n l l n l 
lim! >) ye (x) Vi) 24 (i) dt —\ Oe) cos * x| F(Z) cos Fetal =f) 
N00 po 5 6 k=1 0 
PQBHOMEPHO 60 6ceM UNMepease. 

CoorserTcTBylolle TeOpeMbI O paBHOCXOAMMOCTH MOXKHO cibopMysMpoBaTb 
HW B Cuyyae, korqa sina =0 umn sin8 =0, a Takxe u ANA pa3noxKeHuH nO 
cnereme {27°09} "(= 0 ieee) 

SamMeTHM, YTO BCe PesyJIbTaTHI MYHKTa 3° ocTaloTCA cNpaBeAMHBBIMN, ecuIn 
cbyHKumn q;(x) (i= 1,2,...,m) u K(x, t) cuntaTb KOMMeKCHO3HaUHBIMH. 

B 3aKJIOYeHHe TOuIb3yi0cb ClyyaeM BbIPasHTb rlyOoKy!0 GOvarogjapHocTp 
MOeMy PyKOBOJuTeO akay. AH ApmCCP M. M. JDxp6amiany, moctaHoBKa- 
MH 3aau WM WeHHbIMH COBeTaMH KOTOPOrO A HeOAHOKpaTHO MOsb30BasICA. 

Muctutyt MaTeMaTHKH WH MeXaHHKu j Iloctynuao 

Akajylemun uayk ApmCCP 3 V 1959 
IMMTHPOBAHHAA JIMTEPATYPA 

‘A. TW. MutmxKuce, JInneiinsie yu pepenyuanbuble ypaBHeHMa c 3ana3ybIBalomuM ap- 

ryMentom, M— JL, 1951. %C. B. Hopkun, Usp. Bpici. yue6u. 3ap., Matematuka, 


Ne 6 (7) (1958). 3M. M. Tx p6amsan, A. B. Hepcecsu, Mss. AH Apo CCP, cep. 
(pH3-MaTeM., ecTecTB. H TeXH. HayK, 12, Ne 5 (1959). 
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Jloknayn Arkanemun nayxk CCCP 
1959. Tom 129, Ne 3 


MATEMATHKA 


E. T. CMOPKAUEB 


JIOKAJIBHOE HOMOFPA®HPOBAHHE BE3 MEPEFPAJY HPOBOK 


(II pedcmaeaexo akademukom A.' H. Koamozoposeim 18 V 1959) 


B HacToslleH 3aMeTKe pelliaeTcd 3ajaua mpakTHyeckoro MpHMeHeHHA TeO- 
puu sJOKabHOrO HOMOrpadHpoBaHHA YO MawJbIX 6-ro nopayKa. Dopmyunl, 
NOSBOJIAIOWLHeE CTPOHTb JOKaJIbHbIe ONpeemHTeiH Macco fia HOMorpadupo- 
BaHHA JO MavJbIx 6-ro, 7-ro NOpAAKOB, Obl HaligeHpt M. A. Kpeiinecom u H. JI. 
Afizenuirat (*). 

Tlocrpoenve JlOKaJIbHOH HOMOrpaMMBl, COrslacHO pe3syJIbTaTaM pa6ornl (?), 
MPpOH3BOUTCA CJIeLYIOULMM O6pa3om: 

1. JlanHaa dyHKuna z=f(x, y) MpAMbIM JoMycTHMbIM MpeoOpas0BaHHem 
NpHBOAHTCA K CMelHabHOMy Buy Z=F(X, Y). 

2. aia @dyuxunn Z=F(X, Y) no dopmysiam Kpetiueca (1) crpoutca oKasb- 
HbIM Oompememutetb Macco A [X, Y, 

3. Crpoutca OOpaTHoe ZomycTHMoe mpeocOpa3s0BaHhe HU MpOu3BOAHTCA Mepe- 
rpaqyupoBka wWkat B ompegemutene ALX, Y, Z]. 

ToubkO mocule STOTO MbI NOJy4HM OMpesemuTesb Macco A(x, y, 2), ocyule- 
CTBIAIONLMH JIOKaJIbHOe HOMOrpadupoBaHHe dbyHKuHH z=/f(x, y). ScHo, To 
MpakTHka JlOKasIbHOrO HOMOrpadupoBaHHA TpeOyeT HaxoxwKTeHHA copmy., 
NO3BOJIAIOWUX CTPOMTb JIOKaJIbHbIN OnpezemuTetb Macco A(x, y, 2) cpa3y qs 
dyHkunn z=f(x, y). 

Ilyctb z=/(x, y) — dyuHxuna 6 pas AudpepenyupyemaaA B TOKE Xo, Yo. 
Byyem nmpeqnomarath Xo= yo= 0 U Zo= f(xXo, yo) = 0, YTO He yMeHblUlaeT OOLI- 
HOCTH pe3yJIbTaTa. 

Jina dyuHkunH z=f(x, y) wMeem pa3usoxenne 


Z=f (x, Y) = Prox + Poy + Poor” + PuxXy + Poof” + --- + Posy® 0 (p*). (1) 


Dro pasiowKenve MOsAcTaBJsem B ompegemHTesb Macco 


ax + agx® tagx® +... 1taywx+taex?+t... 14 
A ( y, A ae Die ete a da BY palate eed : (2) 
52+ C328... yo2" + yee8 +... 1 


Packampipan A[x, y, f(x, y)] B oxpecrHoctu Touxu (0,0), 6yqem npH- 
PaBHHBaTb K HYJO KoadpuHeHTbI NpH BCeX yeHaxX JO 5-ro NOpAyKa BKJIO- 
4UTECJIbHO. 

[lpupapuupaa kK HyJO KoadpuyHeHTH MpH uenax l|-ro u3MepeHHa, NO- 
JIyYuM CHCTeMy 


— a, + Pro = 9, 
—b,+ pi =9, 


pellaa KOTOpy!O, MomyyaeM Q; = Pyo, Oy = Por- 
o15 


Tipupapunpasd K HyO KOS*PPuHeHTH! pH CJlaraeMbIxX 2-ro MOpsAyKa, NO= 
syuaeM CHCTeMY 


— 2az + P10 + 2Poo = 9, 
81 P10 — % Por + 2 Pi = 0, 
— 2b, — BiPo1 + 2Po2 = 9, 
peas KOTOpy10, HaxoyuM 
‘| 
Qe = 57 % P10 + Pro» 
_ g, Por__g Pu 
Ps pe P10 ‘ Pio’ 
Saad af p01 PoiPi1 

by = 5 M1 re ne reer + Poo- 


KosdobuiHenTbl Mp wienax 3-ro nopayKa Jair cHcTemy 


ACsP io — 272Pio — 23 = — P19 — & P20 — 2Ps0, 
12¢sPioPor = QoPr0Po1 = MP9, — 2428) — % Pir + Bi Poo — 2par, 
12csProPor ae 2TaPiePo = 20402 — BoPio + Bi P11 — %1Po2 — 2Pi2, 


AcsPo1 + 2Pex — 2bs = BePor + Bi Po2 — 2Pos- 
Peiiaa ee, nomyuaem 


3 2 
Qs = | %2P10 = 6 ites = G id ee A = = + 63 1P 20 age = Ape 
Poy he Por 
2 PrP 2 Prope 1 PioPis 1 PyP iy 
a Z sie Seas: + Pso, 
3 por 3 Poi 3 Des 3 Pet 
3 3 3 3 
4 Poy 5 1 9Po. 5 PoP 4 PoP. 
bs = —Z%— —ZbPa- eu. teu +eue 
Pio Pio Pio Py 
2 2 2 
oi A. PoiPor 1 PorP20Pi1_ 2 PorPr1 2. por Piz n A PoyPor 4p. PaPor 
eA ns) 3 ak 8 ply 5 Pe a aa Deeb at 
a? { 
1 ae 1 Be l Pi 1 P20 4 L 
=p ty yt fa — fa, 4 he Oe 
1 ee Tbs ieee PH RO ee 1 Pail 1 
Pro Po Pou ° Py0Po1 x oe a 
1 pooPir fee 1 Poy 1 pis 
zr eer) St. ee 
Py0P 01 PioPo PioP 01 PioPo1 
1 de ile fobs ie Faby 1 pre it p 4 
Te a vA > aie 4 2 5 9 Ey Ce u TZ My ie 
10 Po. ProPo1 PrP ox 2 Pie ol z ie 
1 Po2 1 poop pe) 
oA 2 SSS DSO om 
PioPo1 ProPo1 PioPo1 


IIpupapuuBas K HYJIO KOsphuuneHTEI Mp ueHax 4-ro MOpsAyKa, Mbr 


MOJJYUaeM CHCTeEMY 5 ypaBHeHHH, JIMHEHHbIX OTHOCHTEJIbHO Qy, bs C4, Os 
3° 
Bs, X3- Pemaa STY CHCTeMy, MOJIYUaeM 
al Pi0oP. 4 Pi0oP11P 
ae a 10¥21 10/11/21 


A 
1 4 PyoP20 Te ye 17 
37 pou 3 pe ait DB Bs p — Tz %1P10 is 54, %1%2P10 — 
01 


3 

5 tai Pie f 41 Sapien eee 5 aPioPoe A 

— ~~; 4,8, — a a 2 ,afioroe 1 props 
94 aa a Oe i | Por Dy, Poo P 54% p Tg ee oe 


ol 
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2 2 2 
44 PioP in 1 ee “a 13 PioP11Po2 A PooP\1 
Gln oo = oo? ite , cs ae rt oi 3 as + 
Po. Por Po. 
2 
ae 4 PrP 4 x, L10P20Poz Jee 5 PioPoasPar 
S73 go 2 6 6 3 
Por Pox Por Po. 
2 2 
pop 4 PeyPyyP 
=S Ue ie 10 it I 2 j ProPsr 
By Poa Poi Pou 
2 2 
5 Po PooP1y , 11 prop 
+ Pag — 4 PUP — 2a, Ef 4 me 4 Paha + Doo 
Pro OL 
Be z. 2 Dee) 
1 PoiPu 3 9 PoiPu A PoyPy1Poy PorP11P12 PoP 
hy — 7% 3 —— 5 By POP 4. Aen Powbaabe + aes 
Pio Pio Pio Pio 
61 popup 4 Po P31P29 PoPu 5 Por , 17 Pou 
T oo late a pee a — 97 %1%e LNoTA beat 3 
10 Pio Pio 
4 2 2 
Ste Por 1549 te Pox? 2 Poop 556g Pahoa 1 Poi Pie 
T 5 Lg a ped +2 a3 a Tas et 3 yO 5 he 
Pi Pio Pio Pi0 
2 
PoP 41 RorPog —- 11 porPo2Pe 
Oy 01 ee Syapes oe Poe ay a > > Bop Poo += 01P02P21 
P10 Pio pa Dis 
2 2 2 2 
4 Po2Piz 1 —  Po1P20Po2 Poa Die 5 Po1P20P 12 
pet ng biel ur ope aeist 12% Gy ok a a Gal gaa 
Pio Pio Pio 
2 3 
hid ee PorP22 cits zh ee PorPo0P 11 = tt Po01P20P11Po02 al dla ia ae ae Poa, 
6 4 4 6 
Pi0 Pio ees 
1 4 ile @ 1 p 4 p 
Rie ag i oe. ek 94 %2 pu mara a 72 %1 73 = 7 gs = cl 
PoP PioPo1 PoP PioPo1 
9 
iL = ja a 8) LS 1 p 1 Pr 
os = a d 11 + i a Pao a Boi Poe oy P20Pi oy — 
1070 PioPo1 PioPor Pi0P 01 
3 
1 poe 1 PeoPre > PD 4 P11P02 eno 
5 ear pe oa 7202 we ames (Mae gee [SEO 
PyoPo1 PioPo1 PyoPo1 PioPo1 PyoP 01 
1 pr1P12 1 pooPer 58 P20P11Po02 
2 3 2 3 , 
G PyoP 01 a PioPo1 i? PioPox 
4 p? 2 4 
ty = 4 cry — 4 + Py 2 10 = o Por S gd dae : P10P22 0) ps1 as 
Po an Pou Por Bo 


+ De P20 4 P2oPer A propre | oe, P20P1L __ a, 22 44 PP ae 


4 
1 
” Pio PioPo 3 pe 3 ~ PioPor a PeoPor 


2 2 2 
2 PooP A 9 PyoP 14 lo ta! 3) P10P11P02 
casi Si fee cre ica boas maps! = a 
PioPo1 - Pox 01 Pou 
3 
169 nM 185 ProP11P 12 = 4 Eee oes ce : pubs 
Pou Oy Por 4 Pou 
4A pag 1 2 ProPoe aoe P11P30 3 
— = a; a, —2 A 
cia gat ag! p, ce at ee 


d17 


3 2 
1 Po. 4 g. Por 2 3Po1 853 Poi iya a2 POvPan 


Ps = gy jt, —- — 8, — 2 Pe 
: Pio ° Pio ° Pin ° Pig ca Pio 
2 2 
4 2 poip 4 Po1P20P 11 16 Po Pin 1 — poiPr2 PrrPo2 
Mee Rr fa ere Oy ee OR le 
Pi Pro Pio Pio 10 
2 
p p a 1” PoP aig Po1P11P21 4 purPi2 Po PooP it 
pb Oy a 5 ba PB + Stns ae ails z e—— 
10 Pi Pio Pio 
10 Pi p Pe 4 Pooper 4 Po2Pia 
a 373 = ae AG a 2B oon = 3 peeps Tana 
io Pi'y 
2 
or Pos hi PiiPoz 4 PorP20Pi12_, 4 PorP22 — 4 P20P11Po2 
— Lh, : ees 
PEGS PiPor ¢ Pe 2 Pia Pi 


KoaddbuuveHTb! mp atieHax 5-ro nopsyka ator cucremy 6 ypaBHeHHit , 
JIMHEHHbIX OTHOCHTEJIbHO Qs, D5, C5, 4, Ba, Ya, PCWIAA KOTOPy!O MbI MOJY4HM 
aHaJIOrHyuHble (POpMyVIBI. 

Takum o6pa30M, uMed HaOop KOSPPHHeHTOB Pp, ,, H3TOTOBeCHHE MOKAJIb- 
HbIX HOMOrpaMM MOKHO MOJIHOCTbIO MpOrpaMMHPOBatTb. 

Ecuim B MpHBeyeHHble (OpMyJbI BMeCTO KOSPHUMeHTOB p, , MOMCTABUTb 


MM COOTBeTCTBYIONIHe H3 CMeWwasIbHOrO pa3JIO*KeHHA 
LEXY + XY (AX —V)Gop Gio Go ae un aess jt Ole) 
TO NOJYYMM yxKe UBBeCTHbIe Popmy.bl Kpenueca (?). 
B pa6orax (2°) aBropoM Oblvi0 NOKa3aHO, 4TO pH f (XostGoieaue 
i (Xo, Yo) HO, P (Xo, Yo) ==0 MOXKHO Tak BbIPA3HTb MapaMeTPHI 1, X, Bo, Ys 
W3 OlpeyewuTenA (2) vepes sHaveHHA KOSpHIMeHTOB g,,, TO 2=f (xX, y) 


OyeT JOKaJIbHO HOMOrpa*upoBaTbCA C TOUHOCTbIO JO MaJibIX 5-ro mMopsAaKa 
HOMOrpaMMoH Kou HJIH C TOUHOCTBIO JO MaJbIX 6-ro MOpAyKa HOMO- 
rpaMMoH c OAHOH MpsAMoH iwkanoH X (mkanow Y). CopeplieHHo aHaJo- 
THYHO 9TO MpOBOAHTCA H B JaHHOM CJly4uae — NapaMeTPbl O, %, Bo, Ys 
BbIPAKalOTCA Yepe3 3HAYeHHA KOMPPHUHEHTOB P, , 


ApMaBupcKHi rocyapcTBeHHbIi Tlocrynusio 
mearoruuecKHHi MHCTHTYT 18 V 1959 


LMTHPOBAHHAS JINTEPATYPA 
1M. A. Kpetunec, H. . Auseuurtat, Matem. c6opn., 37 (79), Ne 2, 337 


(1955). *# E. T. Cmopxkaues, JAH, 113, Ne 4, 762 (1957). ® E. T. CmopKaues, 
JAH, 119, Ne 5, 880 (1958). 
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MATEMATHKA 


JI. HW. CTAPYEHKO 


NOCTPOEHHE BNOJIHE PABHOMEPHO PACIIPEJEJIEHHOM 
“ TIOCJIENOBATEJIBHOCTH 


(ITpedcmaeaeno axkademuxom H. M. Buxoepadosoim 1 VII 1959) 


IlonaTHe BIOJIHe paBHOMepHO pacpeyeseHHOH OcseOBaTeJIbHOCTH BBe- 
mexo H. M. KopoG6ospim ((?), crp. 216). H. M. Kopo6op noctpous mpuMme- 
Pbl BNOJIHe PpaBHOMepHO pacmpeyeseHHbIx nocseqoBaTedbHOcTel (1, ”). Llembio 
HaCcTOAWeH paOoThl ABJIAeTCA MOCTpOeHHe BMOJHE PpaBHOMepHO pacrpeyeeH- 
HOH MOCJICHOBAaTeJIbHOCTH C HCMOb30BaHHeM JIMHeEHHOK CbyHKILHH. 

Ilyctb pp—r-e mpocroe uxncso. 


O€o03HauumM 
np = [elmer pti, k= 1,2,... 


PaccmoTpuMm NOCJICTOBaTeJIBHOCTb BeLTCCTBCHHbIX UHCeJI: 


tin ye ho as ot A td oh 


(lira Ye Shain} 
(1) 


Pi Pylia Ren marermemes 4 (yea eam hen ali glare) Bo. 
SEA DP oe tii, Mr haces 


O€03HauuM STY NOCJIETOBATeJIbHOCTb 


Oe Cpa a 


TTocaedoeamearoHocmb (1) enoaHne paeHomepHoO pacnpederena. 


TeopemMa. 
Jloxa3aTesbetsBo. Ilycth s—dukcupoBaHHoe HaTypaslbHOe 4HCIO, 
m,,...,"%,— Weuble, He BCe paBHble HyJIO, Hm = max(m,..., Ms). 


PaccmoTpHM TpHrOHOMeTpHuecKylO CyMMy: 


P 
S= > exp [2nd (mya; +... + ms %14s-1 )]. 


ir 
u} 


O603HayuuM 


Tj =m + 2ng+...+ jn; Wyctp 


Te t+dX(RE IDS P<Te+Q4 1) (R41). 


Sanniiem cyMMy B Bre 


Ts 
S = 5} exp [Qri (mya; +... + ms%s41-1 )]+ 
l=1 
R nj j—st+l1 
ae > by | > exp [2nif (m,Inp, +... + msn pr+s—1 )] + 


j=sti f=1 "=! 


= S exp (2ni [f (mm In pp +... + mj—r4a In pj) + 


r=j—s+2 


+ (f +1) (mjprge IN 2+... + mel Pra s—p—a I} + OC) + 


Me pte e te 


+3) | exp [nif (enim pr Fs. « Porte tn pres VP 
f=1 r=1 
k+1 
aa ») exp {2ni[f (Mm In pp +... + met3—r4a In petia)+ 
r=k+3—s 


+ (f+ 1) (Mega In 2 +... + mg In Pr4s—cety—s)]} + 0 (8)]. 
Tlockonpky s (buKcupoBaHo, TO NepBad cymMa ectb O(1). Ilepemenum nopa- 
OK CyMMMpOBaHHaA mo uHAeKcaM f H 7. Mbl MO%KeEM MPHMeHHTb H3BeECTHYIO 
OUeHKY 


<< 


P, 
S e2nlax 


cP 


2 (a)? 


rye («)—pacctosHne « 0 OM xKalWero Wenoro 4nCIa. 


aril  j=Saeil 


4 
Sls 2 ( Dy Canin pers sae te Pris—1) oF 
J=s+1 r=1 
k+1 4 
+ 2 ((m, In p, +e.) 74) In Pj) i (Mj_p49 In2-+-...+-m, In Pris jy GF +i) + 
r=2+j—s 


+0(k). 


}lanee HaM HyKHa CJleLylollad JeMMa, Jalolad KOMMYeCTBeEHHHIM pesysb- 
TaT B H3BeCTHOM (pakTe OO HppalMOHAaJIbHOCTH 4NCes Bua e¢, re a—wuenoe 
quco (*). 

JIemma 1. ITycmo f, fy, a—yeaole wucaa, f > fil, a<2Iinf, m= 
=[l0lnf], n=[3ln(m+1)]+ 1. Toeda 


4 
=> vm os e3(m+-1) ne 


f 
In--—a 


OueBrHHbIM CJIEACTBHeEM H3 3TOH JEMMbI ABJIAeTCA NeMMa 2: 


Jiemma 2. Ilycmo ffi; f u fy—namypanonoie uucaa. Tlycme H = 
= max (f, /,). Ecme makaa nocmoaxHasn c > 0, umo 


i 4 
(In | > Ox) ene nls 
Ily eTb 


mm lips msn p,. Int (iv <i). 
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Torja 
HS py. 
lIspecTHo, ato pj <jlnj, nostomy 
H < PES. 
Orcrofla (C1, C2, Cz, Cy — NOJOMKUTEMbHbIC MOCTOAHHBIE) 


k+4 
[S| <>) jexp [e1 (ms)* In? jf] + 0 (k)< 


jJ=1 
< exp [C2 (ms)” In? (k +- 1)] < exp [cs (ms)? Ink]. 


Ho P > nm > exp [(Ink)?]. Tostomy 
DiS exp icn(iis) In eh OL Ph). 


Ilo Kputepuio Belina (4)  nocnegopaTenbHoctb (1) BuowHe paBHOMepHO 


pacmpefeviena. 
Baarofapio H. WH. Menbamana u Vi. M. Co6ons 3a KoncyspTalHnt. 


MatTeMaTHuecKHH MHcTHTyT uM. B, A. Crexksopa Tloetynusto 
Axkagemun HayK CCCP 25 VI 1959 


UMTMPOBAHHAS JIATEPATYPA 
PH. MAK op o 60 B, M38. AH CCCP, cep. matem., 14, 215 (1950). 2S Hae Keorn: ce 


608, Wss. AH CCCP, cep. matem., 20, 649 (1956). K. Mahler, Phil. Trans. Roy. Soc. Lon- 
don A, 245, Ne 898, 371 (1958). ede Wiech yale Math eA TIN, aipola (Lola): 


4. LAN, 7. 129, Ne 3 


Jlonrnagn Akangemun nayr CCCP 
1959. Tom 129, Ne 3 


MEXAHHKA 


C. H. XPYIIEB 
O BHBPAILHOHHOM NAPAMETPHYECKOM PEI yYJIMPOBAHHH 
(II pedcmaeneno axademuxom H. H. Boeoatwboeeim 8 VIII 1959) 


B wactosmlel 3aMeTKe u3saraeTcA Hyexd HOBOTO MeTOJa YipaBJIeHHA CH- 
CTeMaMH ABTOMaTHYeCKOrO peryJMpOBaHHA, OCHOBaHHaA Ha 2dpekTe BbICOKOUA- 
CTOTHBIX BHOpauNh, HakJlafblIBaeMbIX Ha [apaMeTPbl CHCTEMbI peryJIMpo- 
BaHuA. 

CmpicsI MeTORa 3akJo“aeTCA B CJIe/yIOUeM. 

PaccmoTpuM JIMHelHy!o CuCTeMy peryJIMpoBaHHA, OMMCbIBaemyto Audpepex- 
IHaJIbHbIM ypaBHeHHeM 


DI ag) = 0, (1) 


7=0 


re a@;—MocTosHHble KosppHUMeHTH! (@)= 1), @— uccaeqyemaad mepemenu- 
Had. 

TIpeqnoox%KuM, YTO OJMH WIM HeECKOJIbKO NapaMeTpOB CHCTeMbI omycKa- 
JOT BBeJeHHe BbICOKOYACTOTHHIX BHOpalluk, BCeACTBHe ero MOCTOAHHbIe KOIK)- 
(PUILHEHTHI Q; MpHOOPeTawoT AONONHUTeMbHbIe BbIOPAalMOHHble WIeHbI Bua 


(ee) 


igiat) = > (Aim cos mot +- Bim sin mot), (2) 


m=l1 


re Gm, Bsm— MOCTOAHHBIC KOSPPUUMEHTH!, om = Bom = 0. 

Mob! mpeqnosaraemM, YTO YacTOTa BHOpalMi w HamHOorO O60bLIe YacTOoT 
COOCTBeEHHBIX KOJleGaHHi uccJIenyemoH cucTempbl (1) H MpH BBe_eHHM BUuOpa- 
uni (2) B cucteme (1) He MoryT MMeTb MecTO KakHe-IH60 BHYTpeHHHe pe3o- 
HaHCbl. 

Vimea B BUY CKa3aHHOe, MOX%KeM NpHOMKeHHO MpeAcTaBNTh ABH>KeHHE 
«3ABHOpMpOBaHHOM» cucTembl (1) Kak cynepnosMuMio maBHO u3MeHATOLLelica 
(PyHKUMM gp M BbICOKOYACTOTHOrO BHOpauMOHHOTO YleHa ¢, (4) 


P=Po + F1, (3) 


rye B MepBoM npHOsmxKeHuH 


p= — DS) oO N. [ felot) dint... (4) 


Tloncrapaasa (3) u (4) B cucremy 
Sle thoes (5) 


t=0 
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ylepxuBat UWJieHbI MepBoro NOpsAKa OTHOCHTe/bHO 1/m HM NpousBeyxa yepen- 
HeHHe MO ABHO COJepxallleMyCA BPeMeHH, JI OCHOBHOTO JBHXKeHMA NoJy- 
yaem cJleyloulee ycpesHeHHOe JudpPepeHuMabHOe ypaBHeHHe: 


n 


Ar : 
D [art S| aot =o, (6) 
~=0 
raze 
dagen 4 
Ay a 0, Aj eS Zz » m (1m Bim at Bim “im W% (7) 


Ecam yfepxkaTb wWieHbl, cofepxamuue 1/m?, TO, OYeBHAHO, NOJyYHM 
ae Lea : 
A; ad <3 >| oy ota Bim — Bim Qin) Se Dex ») = (%em Aim ae Pom Bim ) te ps2 (8) 
m=1 


m=1 
B rex cy4atx, Korfla KosdpHUHeHTE! B pasoxKeHUH (2) colepxKaT MHOXKU- 


TeJIM, 3ABHCALMe OT YACTOTHI w, B BbIPAKCHHAX WIA My H A; CuefyeT yepHKUBATL 
WIe€Hbl, COOTBETCTBYIONLMe TpeOyeMOH TOUHOCTH peLleHus. 


Pue. 1 


Takum 0Opa3om, MyTeM BBeeHHaA BUOpalnu (2) ucxomqHaa cuctema (1) Tpauc- 
tbopMupoBaviacb B cucTemy (6) C NOCTOAHHBIMU KOS*PHILMEHTaMH, BeEMYMHA KOTO- 
PbIX, OMHAKO, TeMepb 3aBHCHT OT YacTOTHI BUOpauul ow. IIpH woo cuctema (6) 
oOpallaetca B CucTemy (1), ecnu TombKO KosdduuHeHTH! @ HU B HE 3aBHCAT OT ©. 
CileOBaTeJIbHO, MEHAA YACTOTY BHOpallnl , Mb] MOXCM MEHATb OCHOBHbIe Napa- 
MeTPbI PeryJIMpyeMOH CHCTeMbI H OCYLIECTBHTb YCTOHUMBOCTb ee axke B TOM 

wiyuae, KOrfla HCxXoqHas cuctema (1) aBaneTca HeycTOHUNBOH. 

JIfO6OMbITHO OTMETHTh, TO AHAJIOFMUHbIe ABJICHHA HMCIOT MECTO B HEKOTOPBIX 
MeXaHWYecKHX HM yNpyrHx cuctemax (?). 

OtmeyeHHoe COCIOATeIbCTBO MMeeT COMEWIOe NpakTHYeCKOe 38HAaYeHHe, Tak 
KaK XOPOLIO H3BeECTHO, ITO OCYIIeCTBIEHHe YCTOHUNBO PaOoTaloleH CHCTeMBI pe- 
TYJMpOBaHHA YaCTO OCJIOXKHACTCA HeH3OC%XKHbIM HeC3HAHHeM JleHCTBUTEbHBIX 
3HaueHHH Pu3N4eCKHX NMapamMeTpoB perysmupoBannsa. Tlostomy MOxKeT CYYHTECH, 
YTO OCYIIeECTBICHHaA CHCTeMa PeryJHPOBaHHA YyCTOHUMBA JIVIUb B Y3KHX 06- 
JaCTAX H3MECHEHHA ee TapaMeTPOB, HM BCeLCTBHe STOTO SqPeKTHBHOCTh ee OKa- 
3bIBaeTCA HefocTaTOUHOH BBeseHve BbICOKOUaACTOTHBIX BHOpalu B MapamMeTpbi 
TaKOH CHCTEMbI Ja€T BOZ3MOKHOCTH C NOMOLLbIO H3MCHEHHA TOJIbKO OAHOM UaCTOTHI 
® YMPaBIATb MpoueccoM peryJMpOBaHHA. 

OdcbeKTHBHOCTh Mpefaraemoro MeTOJa 3aBHCHT OT yCOBH KOHKpeTHOH 
mpoOeMbl pery/HpoBanna. 

B kauecTBe nmpumMepa MpHMeHeHHA U3N0%KeHHOTO MeTOa MpMBeMeM Pe3yub- 
TATbl OMbITOB Ha OHOM 3JIEKTPOMeXAHHYeCKOM YCTPOHCTBe, MOLeMPyIOulem 
JHHeHHYyIO CHcTemy peryupoBaHusa Bua (1). B sto cucTeme Kosd@ulneHThI 
a uf Obliv Masbl M He 3aBNCeM OT w. Hecmorps Ha 9TO MMe MeCTO 3aMeTHBIM 
adbeKT NOBBIMEHUA ycTOHuNBOCTH peryupyemMoi cucTembI. Uactora napamerpu- 
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yeCKOro BHOpoBosOyKLeHHA B OMbITaX MpHMepHOB 10 pas mpeBocxosHa BEICLIYIO 
yacTOTy COOCTBeHHBIX KOmeOaHui. AmnuuTya BHOpoBo3sOyxXeHHA MeHsJ1aCb 
npHMepHo B mpemenax [5—50% oT BesIHYHHbI OCHOBHbIX MapaMeTPOB CHCTEMBI. 

Ha pune. | noka3aH psa, OCWMIOrpaMM JIBHXKeHHA CHCTeMBI. 

B patoue kpuson O/ mpencTraBseHo JBH2KeHHe HCXOMHOM AMHAMHYECKH He- 
ycToHunMBol cucTembl. Kpupaa /—2 mpescTaBdeT ABH2KeHHe TOM xe CHCTEMbI 
Cc mapaMeTpHyecKHM BHOpOBO3sOy2xKTeHHeM. 

Mobi paccmoTpeiH cCly4aii WMHeHHbIX CHcTeM perymHpoBaHua. M3n0%xKeHHBIe 
cooOpaxkeHHa OyAyT HMeTb MECTO H WIA pANa HeMHeEHHBIX MpoOseM. B 9TOM Cuy- 
yae BHOpalMOHHOe MapamMeTpHyecKkoe peryJIMPOBAaHHe MO*KEeT COMPOBOKMaTbcA 
MONe€3HOH JIMHeapH3alveH MCXOMHOH HeHHeEMHOH CHCTeMBI. 

B 3ak1oueHve OTMeTHM, TO JaJibHelilee pasBuTHe Mpedaraemoro MeTOa 
OTKPbIBaeT HOBbIe BOSMOXKHOCTH JIA OCYLUIECTBJIGCHHA CHCTeEM aBTOMaTH¥eC KO- 
rO peryJIMpOBaHHA C CaMOHaCTpOHKOH. 


Tlocrynuno 
27 VII 1959 


UMTHUPOBAHHAA JIMTEPATYPA 


“H. H. Boronw6os, OW. A. Mutponoabckuit, AcumntToruyeckue MeTOLbI 
TeOPpHH HeMHeHHBIX KoNeOaHHH, 1958. 7B. H. Venomeuk, JAH, 110, Ne3 (1956). 
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Aoxnagn Akanemun nayx CCCP 
1959. Tom 129, Ni 3 


TrH]HPOMEXAHHKA 


A. fT. KYJIMKOBCKHH u T. A. JIKOBAMOB 


NPOCTEAWIME 3AMA4UH, COJEP)KALIIME HOHW3SHPYFOLLY!O FA3 
YIAPHY!0 BOJIHY B IJIEKTPOMATHHATHOM IMOJIE 


(ITpedcmaeneno axademuxom JI. HW. Cedoseim 14 VII 1959) 


Ecau mo XOJOQHOMY HeMpoBoysallemy rasy, HaxXOfAlemycaA B 3/leKTpomar- 
HHTHOM Nove, pacmpocrpaHAeTcaA CHJIbHaA ylapHad BOJIHa, TO, Olaroqaps 
NOBbILEHHIO TeEMMepary PbI Ha (PONTE BOJIHEI, Pa3 3a BOHOL CTaHOBUTCH MpoBoss- 
IMM WM B3aHMOJeHCTByeT C SeKTPOMarHuTHbIM nomem. IIpu nepexoge uepes 
yapHyio BOJHY, HOHH3HPYIOULy!O a3, AOJUKHbI BbINOJHATbCA 3aKOHbI COXpa- 
H€HHA MaCCbl, HMMyJibCa, SHEPrMH HW KaCaTeJIbHOH COCTaBAIOUeH IIeKTpUH- 
yeckoro noua. Ecau nepe BoHOH MpOBOJMMOCTb paBHa HyJIIO, a 3a BOHON 
MIPHHUMAaeT KOHCYHOe 3HAYEHHe, TO 3AKOHbI COXPaHeHHA MPHMYT BUT: 


0101 = 2V2, ' 
4 A 
Pit pti + = i= Pot p203 + gH, 


us ; 0 
(101 (+ +4) +7 El = pada (J + is) + Ge Balls, (1) 


Ey = 2, = > Hy. 


Syecbh JIA MpOCTOTbI HalpAXxXeHHOCTH BJIEKTpHyeCKOrO H MarHUTHOTO moe 
CUHTAIOTCA MapaJJesbHEIMH CpOHTy BOJIHbI WH MepneHAMKYJIApHbIMH MexKLy 
cooon. 

YlapHbie BOJHbI, MOHH3HPylollue ra3, ucceLoBaucb B paOotax (1°). 
Tloxasano (°), uro TakHe YJapHbIe BOJHbI MOryYT paccCMaTPUBaTbcA Kak Mpeyes 
HEKOTOPOFO HelpepbIBHOFO ABH2KCHHA BASKOFO TeMJOMNPOBOAHOFO fa3a, IIEKTPO- 
IIPOBOHOCTb KOTOPOrO ¢ CUHTAaeTCA U3BECTHOH (byHKLMeH Temnepatyppl T (o = 0 
npu T < 7T*, c >Onpu T > T"), TombKO B TOM CJlyyae, Kora NapaMeTpbl Ha- 
Gerafollero NOTOKa H JIeEKTPOMArHHTHOeE NOMe Neped CKaYKOM CBA3ZAHbI HEKO- 
TOPbIM COOTHOLICHHEM. 

Ay ai Ay (En; P1) Ti, 01), (2) 


H@3aBHCHMbIM OT 3aKOHOB cOxpaHeHHa (1). KOHKpeTHBIN BU COOTHOWIeHHA 
(2) 3anucuT OT OTHOWWeHHM AMCCHNAaTMBHbIX KOSPPuUMeHTOB Apyr K Apyry B 
HelpepbIBHOM TeYeHHH, MpelcTaBAoueM yapHyo BovIHy. B HeKoToppix 
MIpeMeJIbHbIX CyIyYaAX COOTHOWeHHe (2) MO*KeT ObITb MOJyYeHO B ABHOM 
Bue. 

A. Ecau vm > max {v, y}, TH Vm—MarHHTHaA BA3KOCTb, ¥— KHHeMaTH- 
yeCKaA BASKOCTb, ¥ — KOIppulNeHT TeMMepaTypompoBogzHocTu, TO 


yapHawA BOJIHA B 3STOM CJIyYdae ABMACTCH rH poquHaMuyeckoH. | 


B. Ecun vm < max {v, x} Bclony, rae o=0, TO 
H,o" =cE,, (4) 


re v* cKOpocTb, Mp KOTOpOH B HeMpepbIBHOM ABMXKeHHH HeMpOBOAAMTero 
° x 
raga BHYTPH 30HbI yLapHof BOJHbI gocTuraerca .Temmepatypa 7”. 
BwEcau, 7.) .O8i3KOeKk 7 | 210 


10, = Cea. (5) 


pH 9TOM yapHad BOMHa ABAAeTCA MarHuTOrasOqMHaMuyeckoH. 

Ecau coornomenve (2) He BbINOJIHeHO, TO B HeCTAILMOHaPHbIX 3aayax C 
yUapHbIMH BOHAMH, HOHH3MPyIOlMMM ra3, BHepequ yapHOH BOuHbI OyfeT 
PaCIpOCTPaHATbCA 3/IEKTPOMArHHTHAA BOJHa, KOTOPaA H3MeHHT 91eKTPOMar- 
HUTHOe Nowe Tak, UTO CooTHOMeHHe (2) OyteT BEINOMHeHO. MHTeHCHBHOCTD 9VIeK- 
TPOMArHUTHOM HW yLapHOl BOMH MOxKeT ObITb OMpewemeHa U3 COOTHOWeHHH (1) 
u (2) WH rpaHHUHbIX yCJIOBHH 3aaun. 

Bce 9TH (bakTbl MPMBOAAT K TOMY, TO PelIeHHA 3amayu, COMepxRallux yap- 
HbI€C BOJIHbI, HOHM3UpPyrOlllue Tas, OyMyT OTMHYATCA OT PeWIeHHA STHX 3aya4y 
B ra3O0BOH JMHaMHKe HM MarHuTora3s0qHHaMuke. SOTO OTMIMUMe 3akMOUaeTCA He 
TOIbKO B HaJIMYMM 3JIEKTPOMArHHTHOH BOJIHbI, HO H B H3MCHEHHM Fas0,MHaMH- 
yeCKHUX MapaMeTPOB JBY2KeHHA. . 

MoxHO 10Ka3aTb, YTO B YapHbIX BOJIHAX, HOHH3HPYy!OULNX ra3, yMWOTHeEHHe 
He OObIue, YEM B ras0RMHaMU4eCKHX YapHbIX BOJIHAX, H He MeHbIIe, 4eM B 
MarHUTOras0qMHaMHyeCKUX yapHbIX BOJIHAX, HMCIOWHX Te Ke MapaMeTpbI Ha- 
Gerarollero MOTOKa HM TY %Ke HalMpA2*KeCHHOCTb MArHHTHOrO NOA WO cKauKa. Oc- 
TaJIbHbI€ BEJIMYMHbI 3a YLaPHOM BOJHOH, HOHM3HPytlousleh ra3, Tak»Ke NPHHHMaIoT 
MIPOM@XKYTOUHbIE 3HAYCHHA MEX My COOTBETCTBYIOULMUMH BeJIMYMHAMH 3a ra30in- 
HAaMUYeECKHMH WM MAaFHHToras0qMHaMHYeCKHMU yapHbIMH BOJIHAMH. 

§l.3amqaua 0 ABUKeHHH NAOCKOrTO nNOpmHaA. IlycTs 
MMOCKHH O€CKOHCUHbIN NMOPIWeHb HAYMHaeT B MOMeHT ¢ =O JBUXKeHHE C MOCTOAH- 
HOH cKopoctbio U. Temnepatypy HeBO3MYyLeHHOrO raza, HaxXO{AMleroca meper 
mopuiHeM, O603HauuM Yepe3 71 (Ti< 7°). B Hauanbublt MOMeHT Bepewu mopu- 
HA HMeeTCH OMHOPOAHOe QICKTPOMArHHTHOe Mose. OueBUAHO, YTO CCIM CKOPOCTh 
U mana, TO Temmepatypa ra3a 3a yapHoH BomHOH T2 GyyeT MeHbIe 7* , ra3 
3a, BOJIHOH OyeT OCTaBATbCA HEMPOBOAAUIMM MW 3CKTPOMArHUTHOe MOe He NO- 
BIMAeT Ha ero JBuxKeHHe. Ilycrb U* — Takaa CKOpocTb NOpuHA, Mp KOTOPOH 
T2= T*.IIpu U< U* umeer mecto o6pmnoe ra30quHamuueckoe pemenne. IIpu 
U>U* mpopogumocts ra3a JemaercA OTAMYHOM OT HYJIA UM 3JIEKTPOMarHUTHOe 
HOJIe HaYHHaeT B3aMMOJeHCTBOBATb C JBM XKYULMMCA ra30M. B 9TOM cylyyae Brie- 
peQH yapHoOH BOJHbI, HOHMSUPylollel a3, MO*KeT pacMpocTpaHATHCA Z1eKTPO- 
MarHHTHad BOHa. HanpsxKeHHOCTH 3JIEKTPHYeCKOrO H MAarHMTHOrO MoOWeH 3a 
H Mepe SICKTPOMArHHTHOM BOJIHOM CBA3AHbI COOTHOLIGHHEM 


H, —Ex=H,— 2p, (6) 


re HHeKc 0 OTHOCHTCA K HEBO3MYLICHHOMYy COCTOAHMW, a uHeKC | K cocToa- 
HMIO Nepe yapHo BOMHOH. Syecb MU B JabHeliWIeM Bce 3HaYeHUA STeEKTpPOMar- 
HUTHBIX BeJIMYHH OTHECEHBI K CHCTeEMe KOOPAMHAT, CBASAHHOM C yapHOr BOMHOM. 

Ja Toro YTOObI MOCTPOUTb pellleHHe 3afaun, HeOOxO_UMO, Kpome ycnoBHit 
(1) w (6), ucro1b30BaTb OHO 43 cooTHOUeHH (3) — (5), ecu paccMaTpHBaTb 
COOTBETCTBYIOUHE MpeesbHBIe Cyuan. 

A. ¥m> max {h, y}. B 9Tom cayuae ylapHas BOHa ABIMeTCA TasoqMHaMu- 
“eCKOH, a PaBeEHCTBO (3) ABACTCH NONOMHUTEA_HLIM COOTHOUIEHHEM, Ompeyemsio- 
MMM COBMeCTHO C (6) HHTCHCHBHOCTD H3/IyYeHHOH ZCKTPOMarHUTHOM BONHEI. 
(Ipu stom, ecru U > U*, To 


Hy — Eo 


Hy = uel 


gE 
faa a Die? (7) 
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rye © = p,/p2, a D—ckopocts yxapHot Bosupt. Ecmm U <U*, to anexrpo- 
MarHHTHad BOJHa He H3ulyyaerca: 


Piet | OM aps 


B. ¥m < max {v,y}. B sToM cnyyae He TOMbKO NOaBAAeTCA M3yYeHHaA 
QJIEKTPOMarHHTHadA BOJIHa, HO HW BCe ras0qMHaMMyeCKHe MapaMeTpbl OTJMyAaIOT- 
cA OT HX S3HaYeHHH B aHaJIOrM4HOM uNcTO ra30qu- 
Hamuyeckon sajaue. MHTedcHBHOCTb H3J1y4YeHHOH au1eK- 
TPOMArHHTHOHK BOJIHbI ONpewemeTCA U3 COOTHOWMeHUH 


(4) u (6) 


we eae 8 bee Hy —E, 
Hare Tage eet Eas epee Wee (8) 


CkopocTb v* B CHCTeMe KOOpAHHAaT, CBA3aHHOM co 
CKauKOM, IIpH KOTOPOH ocTuraeTca B ra30MHaMmu- 
4yeCKOM JBHXKeHHH Temiepatypa 7“, 3aBMCcHT OT Ma- 
paMeTpoB noToKa, HaOeraioulero Ha yapHyto BOuHY, 
WM OT OTHOWeHHHM  JUCCHNAaATMBHBIX KOd(pPHIMeHTOB. 


pe U 
Ecum O2MH 43 KOS(ppuuMeHTOB (v HIM x) paBeH Hy- 
sO, TO U° MOXKeT OblTb HatieHa B ABHOM Bue (°) Puc. 1 
ie 2 
==) MS fee ce —_— iD) yee ass 2% *, 
Ge ak piD y ( Ap iD) 4 ce (9) 


npuv=0 v= $(45—pD)+)V 4 CS Ss ee) 


Ucnonpsya papeuctsa (1), (8), (9) win (10), MoxHO HafiTH H3MeHeHHe BCex 
BeJIHUHH Ha yRapHo BosHe. Ha puc. | ns00paxeHa kauecTBeHHad 3ABHCHMOCTb 
CKOPOCTH JBYXKeHHA yJapHOH BOJHbI OT CKOPOCTH JBH2KeCHHA NOPIWIHA, a Ha 
puc. 2 — 3aBMCMMOCTb YIWIOTHCHHA B yapHOM BOMHe OT CKOpocTH NoOptHa. 
Ha o6eux cburypax NyHKTHPOM JaHbI COOTBETCTBYIOWIHe 3aBHCHMOCTH B 1a3o- 
JMHaMU"IecKOM peleHHH. TakHM oOpa30M, HaJIM4uve 3/IeKTPOMarHHTHOrO NOVA 
MPUBOAMT K YBeHYECHMIO CKOPOCTH yaPHOM BOJIHbI M YMeHbIeHMIO yr0T- 

HeHHA B HeH MO CpaBHeHWIO Cc Tra3s0,MHaMu- 
oa YeCKHM PelI€HHeM IIpH TOM Ke CKOPOCTH NOpmHA. 

i B. 71 61u3Ko kK 7*. B 3TOM cCayuae MHTeH- 
CHBHOCTb H3JIY4€HHOH 3IEKTPOMAFHUTHOM BOJIHbI 
ompefeiserca cooTHomeHuamu (5) u (6) 


Pg Om Oia €or 


D Hy— Eo 
LiplasDie : 


lexi = Ge (11) 


bb 7 


Ja3o0jqMHamMHyeckHe MapaMeTpbl NOTOKa B 3TOM 

Puc. 2 culydae TakWe »Ke, Kak B MarHuTOrHApoyuna- 

MH4YeCKOM PeWICHHH STOW 3aadu, KOrfla HalipsA- 

XKCHHOCTH 93JIEKTPHeCKOrO HM MarHHTHOrTO nose nepeq yapHol  BOHOM 
BbIpakaloTca paBeucTBamnu (11). 

§2.O06TekaHue KauuHa. [lycrb kiMH c yrmom MonypacTBopa o 
oOreKaeTca CO cKopocTbio U norokoM ra3a B MpHCYyTCTBHH BHeLIHerO 3/1eEKTPO- 
MarHUTHOrO MOA, MPHY€M MArHHTHOe MOe CUMTaAeTCA MapaVIeIbHbIM, a 3JICK- 
Tpuyeckoe Moe NepNeHAMKyIAPHbIM peOpy KuHa. Ecam He YUUTBIBATS acpcexk- 
TOB BOJIM3M HOCHKa Tela, TO yapHylO BOJIHY MOXKHO CUNTATb MJIOCKOH, a JBU- 
*KeHHe MEXK/LY Hel M WleKOH KIMHa MOcTyNaTebHbIM. Tora KacaTesbHad K ylap- 
HOM BOMHEe COCTABAIOULad CKOPOCTH COXpaHAeTCA MPH Mepexoge yepes yAapHyto 
BOJHY, a H3MCHCHHA HOPMA/IbHOM CKOPOCTH M OCTANbHbIX BeJMYMH MOFyT OBITb 
ONpefeeHbl aHAaIOrHYHO MpesbiyulemMy maparpady. Bce KayecTBeHHBIe BbIBO- 
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Jbl, MOMYYeHHEIe B cryuanx A — B, moryT ObiTb MepeHeceHbl Ha Clyyal OOTe- 
Kania KMHa. IIpu 9ToM B paBencTBax (9) u (10) HeoOxoyuMmo BMecto D mucatb 
U sin 6, rae 6 — yron ynapHo.; BONHbI C HanpaBseHveM HaOeralollero NOTOKA. 
OrmetuM, uTo B cry4anx Bu B ylapHaad BOwIHa OTOLBHTaeTCA OT KJIMHAa MO CpaBHe- 
HMO CO CTy4¥aeM OOTeEKAHHA HEMPOBOAALIMM Ta30M, a B Calyuae A yron § TaKoii 
*Ke, KaK HW B OObIMHOH Ta3s0BOH AHHaMHKe. 

Ha yapHoi BomHe JOmKHAa ObITh HeNpePbIBHa KaCaTeJIbHaA COCTAaBJAIOULAA 


2 x 1 
3ekTpHyeckoro nowa. Tak Kak 3a yLapHou BOHOK E= ——[U,H], TO 9TO yCJIOBHe 


MO3BOIACT OMNPeMeIHTb WIEKTPHYeCKOe Moe BCIOLY, Te MPOBOMMMOCTb paBHa 
Hy10. [IpH 3TOM OKa3bIBaeTCA, UTO HOPMAJIbHaA COCTABJIAIOWaA BICEKTPHYeCKO- 
rO NOMA Ha yapHO BOMHe, BOOGUIe TOBOPA, He ABJIAETCA HeMPepLIBHOH. ITO 
CBHeTeIbCTBYeT O HaJIHYMH Ha yYapHOH BOJHE MOBePXHOCTHOrO 3apsAa, MIOT- 


HOCTb KOTOPOrO HMeeT MOPATOK BeJIMYHMHBI 45 fi: 


Tloecrynu.t0 
7 VII 1959 


HWMTHPOBAHHAA JIMTEPATYPA 
1T.A JI1106uMos, JAH, 126, No 2 (1959). 2A Kyaukorcnna, Pf Ald we 


64 Mos, M38. AH CCCP, OTH, Ne 4(1959) FAT. Kyauxkosckuit, F. A. I w6 n- 
mos, JJAH, 129, Ne 1 (1959). 
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Woxnaagn Akayqemunu nayr CCCP 
1959. Tom 129, N33 


PH3HKA 


B. JI. BOHY-BPYEBHY 


CHEKTPAJIBHbBIE MPEXCTABJIEHHAA MHOFOBPEMEHHDbIX 
TEMMNEPATYPHbIX ®YHKUMH FPHHA 


(ITpedcmaereno axademuxom H. H. Boeoarnboeum 11 VI 1959) 


§ 1. BBegeune. Mecnegopanne cnektpanbHbix cBOiCcTB dyHKUHit 
[pnka OKa3aslocb BeCbMa MOJIe3HbIM KaK B BOMpocax OObilel HepeATHBUCTCKON 
TeOPHH MHOPHX Tel, TaK HMpH paspaOorKe ddbeKTHBHIX METOOB PellleHHA psa 
KOHKPeTHBIX 3a,a4 CTaTHCTHUeCKOH (usuKH. Jo cux nop B xTOH OOacTH paccmaT- 
PUBaJIMCb TOJIbKO CNeKTPaJIbHble MpecTaBeHHA JIBYXBPeMCHHbIX YHKUAH 
[puna (**), ofHakO B page 3agay (HampuMep, B TeEOPpHH 3eKTPOMpOBOAHOCTH 
(5)) MoryT OKa3aTbCA MOJIe3HbIMH HM MHOFOBpPeMeHHbIe CTPYKTYPbI. 

CneqyeT 3aMeTHTb, YTO MCCIeOBaHHe CIe€KTPaJIbHbIX CBOKCTB dyHKUHi 
[puna B cTaTHCTH¥ecKOH bu3HKe B H3BECTHOM CMbIcyIe JIerue H TpyHee, 4eM 
B KBaHTOBOH TeopHHu nowA. Jlerue noTomy, 4YTO B AaHHOM C/ly4ae HET yCIOBHA 
PCIATMBUCTCKOHM MHBapHaHTHOCTH UM taKTHYeCKH HMECTCA JIMUIb OHA CyLle- 
CTBeCHHaA MepeMeHHad — BpeMA, YTO esaeT PAN MOKa3aTebCTB NOYTH TPH- 
BUaJIbHbIMH. TpyHee moTomy, 4To pu Temnepatype 7=£0 myHkunu Tpuna 
ompeleaioTcA MyTeM ycpeHeHHA He MO OCHOBHOMY COCTOAHHIO (Bakyymy), 
a mo ancamO6.to [y66ca. B pesyabtatTe, Hanpumep, MpuyuHHaa cbyHKuuA puna 
OKa3bIBaeTCA HeaHauTHYecKOH mpuH T=0 (7), uTO Morwio ObI BeCbMa 3aTPYJHUTb 
ee ucnomb30Banne. Jlerue BueTb, YTO MPH NMepexose K MHOFOBPeMeHHBIM (PYHKWA- 
am [puna 9Ta TpyQHocTbh coxpaHsetca. B paGore (*), ofHAaKO, Obl1O0 MOKa3aHO, 
UTO BC€ OC/JIOMKHEHHA C aHaJIMTHUHOCTLIO OTNAaMaloT, eCM paCcCMaTpuBaTb 
He MIpHUMHHYW, a OMepexaloulyio u 3ana3sfbIBalollylo yHKunH Tpuna. Otum 
TIpPH€MOM MbI H_ BOCMOJIb3yeMCA. 

§ 2. TpexBpeMeHHble cTpykTypb. Paccmotpum TpoHHoe mpon3- 
BejleHve Bua 


K (x, x", x") = (A(x) B(x’) C(x")p. (1) 


Snecb A, B, C—Mnpou3BoJbHble JOKaJIbHbIe OMepaTOpbl; x = {Xo, A}; Xp) — Bpe- 
MA; h—COBOKYMHOCTb KaKHX-HHOyfb MepeMeHHbIX (HanpHMep, TpOlKa Mpo- 
CTPaHCTBeHHbIX KOOPAMHaT M CNHHOBaA KOOPAMHaTa), CHMBOJ ¢...> O3HauaeT 
ycpeqHeHve nO Combuiomy aHcamMOs0 Tn66ca. 

ByyemM paccMaTpHBaTb CHCTeMy B CTal\HOHapHBIX YyCOBMAX H OOO3HAYHM 
yepe3 ®, u E, coOcTBeHHbIe PYHKUMH HM COOCTBeHHbIe 3HayeHHA MO HOrO: 
TaMHJIbTOHHaHa ee (MMeeTCH B BHAY OOOOWIEHHbIM TaMHJIbTOHHaH, BKJIOUAaIO- 
mui vu uneh uN, roe ~—xumMuueckHi moTeHiMal cuctempl, N — onepatop: 
nowJHOrO yNcIa YacTuy). OuesugHo, 


K (x, x)=! >) pa(®n, A®m) (Pm, BY) (1, C®n), (2): 


Haptitewae 


rae pr = exp B(Q—E,); B=1/kT; 2 —TepMogunamuyeckuh NoTeHHa. 
B cusly ypaBHennii ABuxKeHHA aA onepatopa A 


(Dn, A(x) Om) = Anm (4) exp [— i (Em — En) Xo] (3) 


(ananoruyno jaa Bu C). Takum o6pasoM, Noularan t = Xq —x, t =x, — xp, 
Mbl Mosyuaem 
aioe 
K (x, x’, x") = \ dE dE’ exp | 2 7EP 1b TT eee (4) 
rye 
BUR ea eee Se = 


a apageat QQYOmt (MV! ) Cin (X”) é (E — Ee a ie n) 6 (i ar Ey ae Eee (5) 


3amaua cocTouT B uccJIeqoBaHuH dyHKuuy I. 
Breyem, Hapazy c (1), 3anasqpiBarouve WH Oleperkarloulwe CTPyKTY Ppl: 
Ky lk, 5 8) = 8 OO CG ee) 
Ka (x, x", x") = 8(— 1’) 8(— 1) K(x, x, x"), 
Ky (x, x’, x") =—8(—t) 8) K(x, x, x"), (6) 
Ka, *6*)= =U O9(— 2) A 
(G:(2) earl. v Gece: Oi( 7) Oe) ete O)). 


Tonaraa 
+ co 
Ki (x,.«', x") = \ dE dE' K;(h, 0", "; E, E’)exp [— iEt — iE’t’] (7) 
si eee 
slerKO Haxoqum (omycKad [WIA KpaTKocTH apryMentnr A, 4’, kh”): 
tree ; 
Ki(E, EB) =(5) \ dodo! = (8) 
te ! 
Ks (2, 8, aan \ Bade Sop (9) 
ne | 
K,(E, E)=(x)° | dw do! ea (10) 
ote? ? 
Wa (Ese) () \ aadey pS oie) (1) 


(s, 8’ > 0; ©, 2-0). 


Paccmatpugaa E wu E’ kak KOMMVIeKCHbIe TepeMeHHbIc, BuAHM (°), 4TO 
K,(E, E’)— ananutuueckan dyHkuina B oOmacth ImME>0, ImE’>0, 
K,(E, E’)—B o6sactu IME <0, ImE’<0Ou 7. a. Takum o6pa30m, coBo- 
KymHoctTh {K,, Ke, K3, Ky} MO2KHO paccMaTPHBaTb KaK CMHYIO aHaJIMTHYeCKYIO 
yuxumo K meByx Kommaekcuix mepemenubix E u E, c oco6ennocramy (TuNAa 
JMHuM paspe3sa) npn ImME=O0, ImE’ =0. Cnextpaspuaa dyxuKuua J serKo 
BbIPAKaeTCA Yepes MpeseMbubIe 3HayeHua K MpH cTpeMJIeHHH MHMMBIX yacTelt 
E wu E’ x uysmo. VMmenno, wa ocnopanun (8)—(11) serko Haxogum (npu 
BellecTBeHHbIX FE, FE’) 


B(By EB’) 2K (Bie BO 4sie)- 2 RES ie, (Ei) 
— K(E—is, Boe ek (eee ee 


= Ki (E-E')b Ke (By EB) Kel; B= Ki(By BE). (12) 
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§ 3. Ipuauunnas dyuxuua Fpuna. Paccmorpum renepp mpnunu- 
HY10 (PYHKLIO 


Ke (x, x’, x") = CT {A (x) B(x’) C(X")}>. (13) 


Jina ee BLIMHCIeHHM TpeOyeTca 3HaTb CHeKTpPasbuble PYHKUMH fA Tpoil- 
HBIX MPOW3BeeHHH ONepaTOpOB, B3ATHIX B pa3JIH4HOM NopsyKe. CHadqum 
PacCMOTpeHHy!o paHee (byHKuHIO HHAeKcom ABC u o6o3HauHM yepes Ipac U 
T. 9. CMCKTpaJIbuble (PYHKUMH JIA COOTBETCTBYIOMLUX Npon“sBeseHuit. Ha ocuo- 
BaHHH (5) JIerKO yCMOTpeTb, ITO TO*KJECTBEHHO 


Iaca(E, E’) = &8'lapc(—E’, E—E'), (14) 
Icap(E, E’) = FT agc(E’ —E, —E), (15) 
Lace (E, BE’) =e Ipac(—E’, E—E),, (16) 
Iega (EVE) = 823 ,e(E’ = E; EY; (17) 


TakK¥M oOOpa3s0M, BooOme ToBOpA, MpHunHHad dbynKuua (13) Bpripaxaerca 
yepes Be cnekTpadbHble cbyHkunn Tagc=1,, Igac=1_ (Bropyw U3 HUX 
MOXKHO HaliTH no cmocoOy, aHamorMuHomy (12)). SameruM, ogHako, 4TO 


peenyuae B= Alc, bRe. 1s = dy. 

O6o3HauHM Yepes y,,_ MHOKUTeb, paBHbt + 1 unmM4 —1 B 3aBHcuMocTH 
OT YeTHOCTH MepecTaHOBKH (epMu-OnepaTopoB mpuH nepexoze ot AB k BA 
(aHaOrHyHo y,- HT. W.). Torga Ha ocnopanuu (14) —(17) merko Haxoqum 


2S CS) 
Kel, x, x") = \ AE GE Kila iioesk, E’)exp{—iEf —1E 7], (18) 
emma Gate ' 1 
Ke(E, E)=(s¢) | dodo ho, ©) | gape oa ey 


Zia 
(a 
ae LABIA (Eo, 0) de) (Ea Ee 4 niet) ae 


e— Bo" i a 
oe Wa Vee Sp @ 1 ie) Praeger. 
‘ 11 
— I, (a, o') |— AB (Beam Bh, tae@tal fe) (Biome a 


ee 
MP IBG (PaaS oe ye) (POE e a eye) | 


eke” = 
+ Waptacisc (E+ «' — ie) (Eo +o te) i ; (19) 


@yukuua K,(E, E’), ecrecrBeHHO, HeaHaJIMTHUHA. 
CopepuieHHO aHasIOrHuHO MO2%KHO paccMOTpeTb M CpeAHHe OT MpousBese- 


HUA f onepaTopos. B crallMOHapHbIX yCJIOBHAX STO CpefHee OyfeT 3aBuceTb 


n—1 
or n—1 Bpemenusix apryMeHTos. CoorsercTBeHHO Hao BBecTH 2° ~ 3ama3- 


JbIBAIOLUX UM ONeperxkaloulux dyHKuuA K; (i = 1, 2, ...); byppe-oOpas kax Jon 
M3 HUX, Oylyuu mpenzctaBies (”— 1)-mepHbIM MHTerpasloM Tula Koum, 
oKaxkercn avanutayeckol cyukuveHh n—1 mepemennoit Fy, Es, ..., j paee 


(B OGacTH C COOTBeETCTBYIOWIMMH 3HaKaMM MHHMBIX uacteH Ej, .., En); 


COBOKyNHOCTb Bcex K; OOpa3yeT eAMHyIO aHaJIMTM4eCKyIO tbyHkunto, K (cule- 
wyeT mposectu sHHMH pa3spe3a BAONb Mpamblx Im E; = 0). Ilogo6uo (12), 
cnekTpasibuylo cpyHKuuio I (Fy, ..., En—1) MOXKHO BbIPaSHTb Yepes JIMHeEHHY!IO 
KOMOHHALMIO MpesesbHBIX sHayeHH AK MpH CTpeMJIeHHH MHMMbIX yacteH E; 
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K HYJHO BC€MH BO3MOxKHbIMH cnocoOamH. (JlelicTBUTebHO, YTOObI U3 COOTHO~ 
wenuii Tuna (8)—(11) onmpegenutp 7 uepe3 mpefxembuble 3HayeHua Ki, Hao 
oOpaTHuTb B Hysb 2” * — | BbIpaxKeHHH, JIA YerO B HallleM pacnops>KeHUH MMeeTCA 
o"-1__ | yesaBucumerx KOa(bpHUMeHTOB B JMHeliHOH KOMOvHauMA 2”) cyHK- 
uni.) CoorBercTByroulue OOLMe POPMYVJIbI, OHAKO, CJIMLIKOM rpOMO3]KH, HM MBI 
UX 3][eCb He BBIINHCbIBaeM. 

Astop pblpaxkaert OularogapHoctb H. H. Boromobospy 3a o6cywxqenne 
padorpt. 


MockosckHlt rocyJapcTBeHHbIH YHHBepCcHuTeT Tloctynuso: 
um. M. B. Jlomonocosa 10 VI 1959 


UAMTHPOBAHHAS JIMTEPATYPA 
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CG. B. Ta6au Koes, JIAH, 126, Ne 1 (1959), ° Baw sb om seb pyie Bis kona, 
36, 924 (1959). & B. A. Dy kc, Teopua ananuTuyeckuxX @yHKUMH MHOFHX KOMIIVJICKCHbIX, 
nepeMeHHbIX, 1948. 


Worknagnn Akagemun nayx CCCP 
1959. Tom 129, Ne 3 


PHSHKA 


B. JI. BPOYJE u B. C. MEJBEJEB 


O HOBOH BO3MO)KHOCTH OBbACHEHUSA 3ABHCUMOCTH 
KBAHTOBOLO BbIXOJA JIIOMHHECHEHUWUN OT JJIMHbI BOJIHbI 
BOSBY KAEHUS 


(ITpedcmaereno akademuxom H. B. OOpeumosoim 25 V 1959) 


Payom padot (14) Obwio moka3aHO HapylieHHe MOCTOAHCTBa KBaHTOBOrO 
BbIXOJa JIOMHHECHEHLMH KPHCTaJJIOB pH H3MeCHCHHH JVIMHbI BOJIHbI BO3OyxX]alo- 
ulero cBeTa. OToO ABMeHHe OOBIYHO OObBACHAeTCA OCOGOM POJIbIO MOBepxHOCTH 
KpHCTaJlla MpH Oesbi3ssyyaTeIbHOH AHHHTHAWMH 9KCHTOHOB, AudpyHAupy- 
jOULMX M3 TilyOuubl. B cBaA3sH C 9THM CYLLeCTBeHHBIM MHTepec MmpeycraBlner 
M3y4eHHe CNeKTPOB BO3sOyXKTeHHA JIOMHHECIeHUMH TaKHX OOBEKTOB, B KOTO- 
PbIX HCKO4aeTCA SKCHTOHHbIM MeXaHH3M Mepesaun sHepruH. C 3TOH WesbIo 
HaMH OblWIO MpeANPHHATO HWCCIeOBaHHe CMeKTPpOB BO30yKJeHHA JIOMHHEC- 
I€HUHH TBEPAbIX paACTBOPOB aHTpalleHa, JIIOMHHECWeHILUA KOTOPbIX BO3OyKaacb 
B OO6aCTH MOPIOWeHHA MpHMecH aHTpallena. 

M3mepeHusA MpOu3BOLMJINcb Ha YCTaHOBKe, COOpaHHOH Ha JBYX MOHOXpo- 
MaTopax. OOpas3ell, NOMeLILCHHbIM B HHTerpupyioulylo ccsepy, oOy4ascA MOHO- 
XpomMaTuyecKuM mmy4KOM cBeta. BropoH MOHOXpOMaTOp BBI,e/IA HYXKHYIO 
o6acTb JIOMHMHecIeHIMH OOpa3iia. PerucTpallwa MHTCHCHBHOCTH CBeYeHHA 
OcyulecTBAAIacb doTroymMHoxkuTeleM POY-19; 3anuch KPHBbIX MpOu3BOIH- 
Jlacb moTeuiuomerpom OJITIII-09. 

B kayectBe pacTBopuTeiA Obl BbIOPAaH CTHPON, MpospayHEI B OOMaCTH TO- 
PIOMWeHHA auTpauena. Msroropaaaucb Ba Tuna oOpasnos. B mepBom cayyae 
U3MePAJICA CHEKTP BOSOYXKNCHHA JIIOMHHECHCHWMM pacTBOpa aHTpaleva B XKHI- 
KOM CTUposle, Moce Yero OTKAYaHHaA aMMyJla C PaCTBOPOM MOMeLlLalacb B Tep- 
mocTaT via momMMepusauun. Ilocme BbIJepxKHBaHHA aMMyJIbl MPH Temmepatype 
150—170° B Teyenue 4 — 5 ac. OOpa3ell NOMHOCTbIO NOMMepH30BaIcA UM Mpex- 
cTaBAN COOOH TBEPAbIt WMMMHAPHK DHaMeTpoM 5 MM H AMHOK oKONO 10 cM. 
Bo BTOpoM clyyae Mp TeX Ke YCMOBHAX MPOMSBOLMMACh NOJHMepH3alluA YH- 
cTOro CTHPOa, a HaBeCKa aHTPalleHa BBOAMAaCb yxKe B FOTOBbIM NOMMCTHPO, 
pasorpeTbli Ro nomHoro pasmaruenua. [Ip usmMepenuu cieKTpoB BosOyxKAeHHA 
JHOMHHECHCHILMM TOMMMHA OOpasila BbIOHpasacb TAKUM OOpa3om, 4TOObI OOecTIe- 
uutb 100-npouenTHoe morjoueHve cBeTa. B mnojyyeHHbie KPHBbIeC BBOJH- 
JlaCb MOMpaBka Ha pacmpeseeHve 9HEPrHH B HCTOUHHKE, HM OHH Obl MpHBeseHbI 
K PaBHOMy 4MCJIy MafaroulM4x Ha OOpasel, KBaHTOB. B cBa3H C 3THM KPUBBIe 
puc. 1 dbaxTuyecku mpesctaBsAioT COOOM 3aBMCHMOCTb KBaHTOBOYO BbIXOMa JII0- 
MHHECUCHIHH (B OTHOCHTEIbHbIX @QHHHUAX) OT JVIMHbI BOJHbI BOSOyKTeHHA. 
Ilia Momy4eHHA CHEKTPOB MOFIOUIEHHA H3POTOBJIAIMCb TOHKHe CJIOM CAaBJIMBa- 
HH€M Pa3MATYeHHbIX KYCKOB MOJIMCTHUPOa Me*KLy HarpeTbIMH KBaPLeBbIMH Mla- 
CTHHKaMH. JIA mpelOTBpaleHuaA C(POTOXHMHYeECKHX M3MCHeEHHH MPH NMOyYeHHU 
CHeKTPOB MOPIOWeHHA OOpazell MOMelasICH Ha BbIXOAe MOHOXPOMaTOpa. 

Ha pune. 1 mpuBeyenbl KpHBbIe CMeKTPaJIbHOrO pacmpeseeHuA KBaHTOBOrO 
BbIXOJa JIOMMHECHCHUMH JIA aHTpalleHa, PaCTBOPeHHOrO B XHAKOM CTHpoe 
(1), quia Toro xe CaMoro pacTBopa Moce NOMMepusaluu (2) H ANA pacTBopa 
aHTpayeHa B yxe roTOBOM moucTHpoe (3). Tam xe MyHKTHPOM MOKasaHbl 
CHeKTP MOrMOUleHHA MOMMMepH30BaHHOrO pacTBOpa aHTpauena B cTupoue (4). 


ee 
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Kpuspie / u 3 noKa3biBaloT MPHOMH3HTEIbHOe MOCTOAHCTBO KBaHTOBOTO BbI- 
xoa WIA BCeH HCCJIeMOBaHHOH OOMaCTH CNeKTpa, H TOJbKO Ha JWIMHHOBOJIHOBOM 
Kpalo BHJeH peskuH cnal* . 

CopeplieHHO HHaA KapTHHa Oblia yCTaHOBJeHa B CeKTpax BOSOy2KeHHA JIIO- 
MHHECLCHUHM TBePMOrO MOMMMePpH3OBaHHOrO pacTBOpa aHTPalleHa B CTHPoONe 
(kpuBax 2). OOuHapyxeHa Pe3KO BbIpaxKeHHaA CTPyKTypa, COOTBETCTBYIOULaA OC- 
UMWIIAWMH BbIxXOa JIKOMHHeCLLeHUMM 
B 3aBHCHMOCTH OT JJIMHbI BOJIHbI BO3- 
Oy KJeHHA. 

Tak Ke Kak UH JIA CMeKTPOB BO3- 
OyxKTeHHA KpucTaswa auTpaiena (*), 
B 9TOM CJly4ae HMeeTCA AHTHKOP Ped A- 
IMA M@2K LY KBAHTOBbIM BbIXOJ(OM JIIO— 
MHHECHEHIHH MU KOIPPHIHeHTOM I10- 
TJIOMMCHHA B MWpesemax OTJeJIbHbIX 
momoc. Saksr1ouyaeTCA OHA B TOM, UTO 
JWJIA TEX WWIMH BOJIH, MPH KOTOPBIX B. 
CMeKTpe MOPIouleHHA HaOwtOMaorca 
M@KCHMYMBI, Ha KPHBOW BbIXOa pac- 
I10J1O2KCHbI MAHHMYMBI. C pyro cTo- 
POHbI, KaK BHJHO H3 PHCyHKa, OMHO- 
BPeCMCHHO C OOLIMM YMeHbILeHHeM 
NOPMIOWeHHA TIpH MNpOABHXKeHHH B 
KOPOTKOBOJIHOBY1IO OOaCTb (B mpeye- 
JlaX MepBoro 37IeKTPOHHOrO nepexoxa 
B MOJIeKYyJIe AHTPalleHa) MajlaeT UV BbI- 
XO], JIIOMHHeCHeHUHH. B pe3yabTrate 
OJHOSHAUHaA CBASb MEXKAY BEIMYHHON KOS*PPMUMEHTA NOPOWLeCHHA HW HHTeHCHB- 
HOCTHbIO JIIOMHMHECIIEHIHH OTCYTCTBYET: JIA Pa3HbIX YUaCTKOB KPHBOH Morso- 
IWCHHA, OTBEUAIOLMX OMMHAKOBbIM SHAYeCHHAM KOSd*uWHeHTa MOrOUleHUs, 
BEIMYHHAa BbIXOMa peskO OTHUHAa (TOUKH A u Al Ha KpHBOH 2). 

TulaTeIbHbIM aHaIH3 BO3SMOXKHbIX MeTOLMYeCKHX MorpewiHocTeH MM cMelu- 
AJIbHbIe 9KCIHCPHMEHTAIbHbIe MPOBeEPKH NOKAasasH, YTO HAaMJeHHaA HAaMU CTPyK- 
Typa B KPHBOM KBaHTOBOFO BbIXOMa JIKOMHHECIEHIMH He CBA3aHa C HeEAaKTMBHbIM 
MOPJIOULCHHEM KaKOH-1HOO HEKOHTPOJIMpyeMOH MpMMecH, He CBA3aHa Cc pead- 
copOuneh cBeTa JIOMHHECICHILHH, a TakxKe C AHHBOTPOMHeH H31y4eHHA, C HepaB- 
HOMePHbIM PacripedeeHHeM AHTPalleHa B OIOKe WIM C CeJICKTHBHbIM OTPaxKeHHeM 
cBeTa Bo3sOyxeHHA. [Ipn Tremnepatype 20° K (kuAKHH BOLOpoR) SEIN NOmyye- 
HbI CM€KTPbI JIOMHHECHeHLHM OOONX THNOB OOpPasllOB NOJMCTHPOa C AHTPAaLleHOM. 
Bunsoctb MoOxKeHHA H XapakTepa 9THX CNCKTPOB K CMeKTPy JOMMHECIEHILUH 
pacTBopa aHTpalleHa B CNUPTe MOSBONHNA 3aKJIOUNTb, YTO B HCMOIbSyeMbIX 
HaMH OOpa3silaxX MHKPOKPHCTaJbl AHTpalleHa He OOpasyriorca. 

Mccneqopanne oOpas0B C KOHIeCHTPallHeH aHTpallena B Mmpefenax oT 0,05 
no 10 Bec. % noka3ai0, YTO BHA KPHBOH KBaHTOBOFO BHIXOZa (MomOKeHHe VU 
OTHOCHTeJIbHaA MHTCHCHBHOCTb OTJCJIbHbIX MAKCHMYMOB) He 3aBHCHT OT KOHICH- 
Tpauuu **. OrcyTcTBHe NOXOOHOH KOHLCHTPaHOHHOM 3aBUCHMOCTH MOTBep- 
wKaeT, UTO HaOJIOJCHHaA CTPyKTypa Ha KPHBOHW KBaHTOBOFO BbIXOMa JIOMMHEC- 
CHIL He MO*KeT OOBACHATLCA MUPPallHeH S9KCHTOHOB MO MpHMeCHbIM MOVIeKys1aM 
aHTpauena. OTO ompaBypBaeT BHIOOP WIA HCCeLOBAHUA PacTBOpOB aHTpalena 
B MOJIMCTHPOI€e KAK OOBEKTOB, B KOTOPbIX HMCKJIOUACTCA ZKCHTOHHbIM MeCXaHH3M 
nepefaun SHeprHun. 

TlonyyeHHbie HAMM PeSyJIbTaTLI MOFyT ObITb MOHATHI, ECM MPHHATb, UTO 
MPH COBMECTHOH TOMMepH3alNH MOJIeKYJIbl AHTpalleHa KaKUM-TO O6pa30M 


ay ame as 


* Tipnpofa atoro clafa HeOHOKpaTHO OOcyxanacb B AMTepatype (5), Hu cormacHO HeKo- 
TOPbIM MpeAcTaB/JIeHHAM OH CBASAH C BOSpPacTalolel IPH YBeAMYCHHH J/MAbI BOUIHBI pOvbIO cia- 
Ooro HeaKTHBHOrO MGGOUHOFO NOFMOUWLeHUA B STOH COMacTH. 

** AOcOuIOTHBIC HHTCHCHBHOCTH CBCYCHHA HaMH HE M3MEPAVIHCL, NOSTOMY MbI HHUerO He Mo-- 
%KeM CKa3aTb O KOHICHTPallMOHHOM 3aBHCHMOCTH MHTerpaJIbHOM MHTCHCHBHCCTH CBeYeHHS. 
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BHEPAIOTCA B WenouKy MomMcTUpowa (°,”), OKa3bIBAACb B CYUCCTBeCHHO HHBIX yc- 
JIOBHAX, HeKeH B OObINHOM pacTBOpe. J]IA OKOHYATebHOH MpoBepKU 9TOrO: 
8aKJIIOYCHHA Mbl H3MeEPHWIH CHeKTPabHOe PpacnpeNeIeHHe BbIXOa JIKOMHHECLICH- 
IMM pacTBopa MOJMMepH3aTa B XULKOM Oensole. Bpwio OOHapy2KeHO, 4TO KpH- 
Bad KBaHTOBOrO BbIXOa JIIOMHHeECIEHIMH Takoro pacTBopa (0,0 % pacTBop nowH- 
Mepusata B Oe€H3O/Ie; KOHUCHTPallNA AHTPaulena B nomUucTHpowe 0,1 %; sdcdexTuB- 
Haw KOHUCHTPaluA aHTpallena B OeH30u1e OKOO 5 -10°*%) npakTuyecku NOHO- 
CTbIO MOQOOHA KPHBOH 2 BbIXOLa TBeploro OOpasia. OTO CBUIETEbCTBYeT, BO- 
NlepBbIX, O TOM, UTO MOJIeKYywJ1a AHTPalleHa JCHCTBUTEIbHO BHEAPAeCTCA B MOJHCTH- 
PpOvJIOBy1O Web H He MOKMMaeT ee Jake MPH pacTBOPpeHHH NOMUCTHpPOa, a BO- 
BTOPbIX, MOATBeEP*KAaeT, YTO MPHYHHON MOABJIEHHA CTPYKTYPbIl Ha KPHBOM KBaH- 
TOBOPO BbIXOJla JIKOMMHECICHIMH ABJIAJOTCA TE B3AHMOJeHCTBUA MexKy MOeKy- 
NOK aHTpalleHa HM MOJMMEPHOH LeNbIO, KOTOPbie BOSHHKAIOT MPH 9TOM BHEAPeHUN. 

XapakTep BHEAPeHUA MOJeKYJbI AHTPalleHa B WeNOUKY MOmMMepa U Mpupona 
CH, YepXMBaIOWHX ee, MOKa ‘HeaACHbI. MoxkHO MpeANOMOKUTb, YTO MOWIeEKYJa 
aHTPalleHa H CTHPOJIbHOe 3BEHO OOPa3syIOT BaJICHTHY!O CBA3b (“), OMHAKO HaGwI0- 
J@HHbIH HaMM HeOO/bUIOH CABMT cneKTpa mormomjenusn (Menee 50 A) pacrsopa 
MOJIMMePH3aTa OTHOCHTEIbHO CIeKTPa pacTBOpa aHTpalleHa B FeKCaHe MpOTHBO- 
peuuT 93Tomy *, 

M3 pe3ynbTaToB HaCcTOseH paOorTbl cielyeT, YTO WIA OODACHCHHA CTPyKTY- 
Ppbl Ha KPHBOH KBaHTOBOPO BbIXOJla JIIOMHHECHEHIHH MOXKHO MPHBJeKaTb HE TOJIb- 
KO OOBINHO HCHOb3yeMYy!O THNOTesy O MHFpall\HH JKCHTOHOB K NOBePXHOCTH KPH- 
cTalia, HO TakxKe HW MpescTaBseHHA OO OCO6bIX B3aNMOMeEHCTBHAX MOJIeKYJIbI 
C OKpyKalouleH cpesou, Kak 39TO, B YaCTHOCTH, HMee€T MECTO WIA Cy4aA aHTpa- 
IleHa, BHEAPeHHOLO B NOMMepHyto Lenb. Bompoc 0 TOM. KaKHM O6pa3oM MOMOOHbIe 
B3aHMOMeHCTBUA MPMBOAAT K HeENOCTOAHCTBY KBAHTOBOrO BbIxXOJa, ABJIAeTCH 
Mpe€AMeTOM JlaJIbHeHWIMX MCccelOBaHHi. 

ABTOPbI BbIPaxkaloT CBOIO MmpH3HaTembHOcTb VM. II. JmMurpeuko 3a momoiib 
B MpOBeeHHU XMMHUECKOH YacTH paOoTh!,a Takxe A. O. IIpuxorpKxo u B. M. Byli-~ 
MHCTPOBYy, TNPHHHMaBIIMM yuacTHue B OOCyXKAeHHN HacTOAeH padornl. 


WnctutyT ®u3uku Tloctynmut0 
Axkafemun uayk YCCP 18 V 1959 
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* VYsgpecruo, uTO 3aMelleHHe OAHOTO BOAOPOAa MOMeKybI aHTpalleHa Ha MeTHJbHYIO rpyt- 
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Jloxnannr Axagemun uayx CCCP 
1959. Tom 129, Ne 3 


PH3BHKA 


B. A. JIAB3HH u B. HW. JIAXTMAH 


O 3AKOHOMEPHOCTSAX MOJISYYECTH MOHOKPHCTAJIJIOB 
WAHKA B MPHCYTCTBMH MOBEPXHOCTHO-AKTUBHOLO 
JEFKONJIABKOrO METAJIJIMYECKOFO PACTIJIABA 


(I]pedcmaeaexno axademuxom IT. A. Pe6uxdepom 13 VII 1959) 


AjcopOuHOHHbI scpdbeKT CHMXKCHHA MPOUHOCTH MeTAa/JIOB, KaK 9TO CelyeT 
3 paoor I]. A. PeOungepa u ero corp., mpoaBaaetca M60 B MacTHpulupoBa- 
HMM MeTaa, T. €. B CHH2KEHHH Mpeseia TeKYYeCTH H KOSPHUHeHTAa yNPOYHeEHHA 
JIPH H€3HAYHTEJIbHOM BO3PaCTaHHH BeEJIHUHHbI W1aCTHYeCKOH epopMallHu JO pa3- 
pbIBa, JIHOO B p€3KOM YMeHbIUeCHHM MiaCTHUHOCTH M mageHuM mpouHoctu (*~*). 
[InacTudulHpoBaHHe MeTalla B MpHCyTCTBHH OpraHH4eCKHX MOBePXHOCTHO- 
AKTHBHbIX BeEIUI€CTB, MOJI€EKYJIbI KOTOPbIX H3-3a CBOHX 3HAUHTEJIbHbIX Pa3MePOB 
He MOryT MPOHHKHYTb BHYTPb JesopMupyeMoro MeTasa, CBA3AHO C adcopOuner 
Ha BHELIHeH MOBEPXHOCTH MeTaJ1a HU C OOJIErYeHHeM B pe3yJIbTaTe STOO BbIXOa 
WUCNOKaluH Ha MOBEPpXHOCTb. SHAYHTebHO Ooee AKTHBHbIMH MO OTHOLMECHHIO 
K MeTaJIJIaM ABJIAIOTCA MOBEPXHOCTHO-aKTHBHbIe, CPaBHHTeJIbHO JI€rKOMIAaBKHe 
MeTaJWJIbI HW CiwaBbl. ATOMBI JIEPKOMIABKOFO MeTaJIMYeCKOrO paciiaBa, B KOTO- 
POM mponcxogsuT AecopmMauua Oosee TyronmsaBKOrO MeTaJIa, MOryT MPpOHHKaTb 
BHYTPb JesopMupyemoro MeTaJIa Me€XaHH3MOM MOBepXHOCTHOH AHppy3Hu 10 
NOJIbIM HCJIOKALHOHHBIM ApaM, OOpa3yIOULMMCA B pe3yJIbTaTe CJIMAHHA TOJIOB- 
HbIX JHCIOKAWHH neped MpOuHbIM mpenatcTBHeM. AycopOupyscb Ha CTeHKaXx 
STHX Aep — 3apOMbILWIeBLIX MMKPOTPelHH, ATOMbI pacnvlaBa CMOcoOcTBYIOT 
ObICTPOMY HX Pa3BHTHIO B TPeULMHbI PaspyWIeHHA B Pe3syMbTATe 3HAUMTeMbHOFO 
CHHXKEHHA padoTbl OOpa3s0BaHHA HOBO MOBepxXHoOcTH (°,°). B cBa3H Cc 3TUM edop- 
MMPYeMbIH MeTaJLI «MpexKeEBPEMeCHHO» XPYNKO PaspyiiaeTcA MPH OYCHb HH3KUX 
HOPM@JIbHbIX HalpAKeHHAX. OMHAKO, ECM YCJIOBUA NecsOpMallHH TaKOBbI, 4TO 
OOpas0BaHHe MOIbIX THCOKAWMOHHbIX Aep Ha PaHBUX CTaquAx Dedopmaluu He 
MMeeT MeCTA (BECbMa Malad CKOPOCTb AecsopMallHu HIM BbICOKaA TemMepaTypa), 
‘TO ClefyeT MpeANOOXKUTb, YTO MOBEPXHOCTHO-aKTHBHbIM MeTAa/JIMYeCKUMH pac- 
M1aB, aQCOPOUPyACh JIMUWb Ha BHELIHeH NMOBepXHOCTH AesOpMUupyeMOro MeTaJa, 
BbIZOBeT 2pPeKT ANLCOPOUMOHHOFO MIacTHVIUMpPOBaHHA, Kak STO HaGwOMaercs 
‘B Calyyae OpraHHyeCKUX MOBEPXHOCTHO-aKTHBHbIX BeLLeCTB. 

B WanHHow paOore u3y4aiucb 3aKOHOMepHOCTH Mpolecca nom3y4ecTH MOHO- 
KPHCTaJJIOB WHHKa B LIMPOKOM HHTepBale TemMepaTyp WH HaMpAKeHHH ‘Kak B OT- 
CyTCTBHe, Tak H B MIPHCyTCTBHM MOBePXHOCTHO-aKTHBHOPO JIA WHHKAa pacmaBa 
onosa (°,”). J\na sToli wenm HaMH Oba CKOHCTpyHpoBaHa CnelMabHad ycrTa- 
HOBKa, H300paxKeHHaa Ha puc. |. 

Ona cocTouT H3 9eKTpHyecKolt meun /, KOTOPad MOXKeT NepemMenlaTbca No 
BePTHKAJIbHOH MeTaWIM4eCKOH pamMe 2. BHyTpeHHAA YacTb neuM MmpescraBaer 
OOOH TOJICTOCTEHHbIH JIaTYHHbI WWIMHIp, OxBayeHHbIlt TpeMA OOMOTKAMH H3 
HHXPOMOBOH MPOBOJIOKH, 3aKpbIBalouelicA CBePXy HM CHH3Y aTYHHbIMH 3arv1yu- 
KaMH 3 4 4. UMaMHap coeqMHeH C XKeIe3HbIM KOXKYXOM Me4H, MOMOCTb KOTOpOrO 
gacbilmaHa acOecToBoH KpomKoH. MeranmMuecKkad paMa cKpemena C BepTHKaib- 
HbIM CTep?KHeM 5, OKAHYMBAIOWIMMCA KOJIbILOM C KOHYyCOM 6. Ileub BMecte c pamoii 
HaXOMMTCA B NOABECHOM COCTOAHHM, ONMPasACch BePIIHHOH KOHYyCca Ha CTaJIbHYyIO 
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MIaCTHHKY, JIEKallyIo Ha MepeBxAHHOH Jocke. IlocmeqHAK, B CBOIO O4epeb, ONH- 
paeTCaA Ha Pe3HHOBbIN MHEBMATHYeCKHA TepOuAaMbHubI amopTusarop 7. Takas cu- 
cTeMa KPeIVICHHA MeYH NOSBOAeT H3OABUTbCA MaxKe OT 3HAUHTEIbHbIX COTPA- 
CeHHM CTeH 3qaHHA. HanpsaxKenne Ha CeKUMM MeuN MOaeTcA Yepes cbeppopeso- 
HAHCHBIH CTaO wM3aTOp uM peryMpyeTcaA B WeOM aBTOTpaHccopmMaTopoM, a 


M0 OTJCJIbHbIM C€KILHAM peOocTaTaMH. 
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Hanuune Tpex CeKIMOHHBIX OOMOTOK Teun aeT BO3MOXKHOCTb YCTAHABJIMBaTb 
OMMHAKOBbIM TeMMepaTyPHbIM perxKHM JIA BCeX TOYeK HCMbITyeMoro OOpa3sla 


BOb erO OCH. 

VUcnpiryempii oOpasey 8, AnMHa 
pacTaruBaemou yacTu koToporo 15 MM 
H uametp | MM, 3aKpemmsaetca Bepx- 
HAM KOHILOM B 3€2KHM, HeMOJBH2KHO 
CKPeMJICHHbIN C BEPXHeEH 3arJlYUIKON. 
K HHKHeMY KOHLY OOpa3ila mpuKpen- 
AIACTCA 3a2KUM C TATOH, CBOOOMHO Mpo- 
XOMAULEH Yepe3 HMKHIOIO 3arJyllky. 
K cBoOoqHOMY KOHLUY TAH NOABeLLLIH- 
paeTcA rpy3. 

K BepxXHeMy 3a2%KHMY NpHKpenvieH 
[-o6pa3Hbla MeTamqaMuecKkui crTep- 
KEHb, Ha HMXKHHH KOHeILL KOTOPOrO 
HANeBAeTCA MeTaJIMUeCKaA KOIOOU- 
ka. Jlepad uacTb KOOAOUKM UMeeT 
ipa T-o6pa3uHpix Bbrctyma (Ha Cxeme 
yKa3aHbI MyHKTHpoM). Mexyzy sTHMH 
3bICTYMAMH H TATOH MMeeTCA CTaIbHaA 
IpH3Ma, Ha KOTOPOH HeNOJBY2XKHO 
/KpenseHo 3epKasio 9. Mexyzy mpa- 
30H YaCTbIO KOJONOUKN HM TATOH CTa- 
SHTCA MVIOCKaA MpyxKHa. 

YaiunenHe OOpa3zila U3MepsAOCb 
-TOUHOCTbIO Wo 0,2 pw. KoneOanna 


7 Zi 3 


JOr6 5 
ceK "\nya3 


25-5 . 


3a OHSS Fil 
10 v0) JO 40 Gufem? 
Ts 0 a) eee: 


Puc. 2. 1— Ti = 621° K, 2— T2=583° K, 
3 — T3 = 553° K 


emMepaTypbl 10 WIMHe OOpa3ila He MPeBbIaIH TOUHOCTH H3MepeHHsA TemMepa- 
YPbl, KOTOPad cooTBeTcTBOBasia —-0,25°. 

Ha puc. 2 npegcrapien rpaduk 3aBHCHMOCTH HavasIbHOH CKOpocTH mMou3y- 
ect E, MOHOKPHCTaJJIOB WHHKa OT Hapa xKeHUA CABUTa T MPH pasHbix TemMe- 
aTypax, HauuHad c 280°C. 3necb xe aH rpapuK 3aBHCHMOCTH BASKOCTH Y 
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OT HalpsxKeHHA IpH Tex »%xe 3HaYeHMAX Temmepatypbl. IIpu 20° HaOm0qaeTcA Ta 
2K€ 34KOHOMEPHOCTb H3MCHCHUA BASKOCTH MOHOKPHCTAa/IOB WHHKa C H3MCHCHHEM 
HalPAKCHHA, HO aOCOJOTHAA BeHYHNHA BASKOCTH COOTBETCTBEHHO BBILIC. 

Vs stux pHCyHKOB BHAHO, YTO B OOAaCTH MaJIbIx Hallps2KeHMH cipura T BA3- 
KOCTb MOHOKPHCTA@/JIOB WHHKa OCTa€TCA MOCTOAHHOM BeJIHYHHOH H He 3aBHCHT 
OT HallpA2KeHHA B JOBOJbHO WIMPOKOM HHTepBasle HalpsxeHHH. Bmecte C TeM, 
3aBHCHMOCTb BASKOCTH OT CKOPOCTH JedopmMa— 
ILMH MOLTBEPXKLaeT HSBECTHLIM BbIBOL OO OT- 
CyTCTBHH yY MOHOKPHCTAaJIJIOB WHHKa pelea 
MOI3y4eCTH T,. CKOIb YrOAHO Maloe HallpsA- 
XKCHHE BbI3bIBaeT WIacTHyYeCKOe TeYeHHe STHX 
MOHOKPHCTaJJIOB C MOCTOAHHOH HaHOoubulet 
apekTHBHOM BaAsKOCTbIO (?,’). 

JluHeiinad 3aBHCHMOCTb BASKOCTH OT Ha- 
IIpPA2KeHHA HapyulaeTCA WH BASKOCTb HadHHaeT 
pe3kKO MaflaTb C pOCTOM HallpsxKeHuA CABUura 
JIMIUb pH HalpsxKeHHAX, OIM3KHX K Mpeesy 
TEKYYeECTH MOHOKPHCTAJJIOB UHHKAa, ompeze- 
JIA€MOMY H3 OMbITOB MO PpacTAKeHHWO C MOCTO- 
AHHOM CKOPOCTbIO. CBA3AHO 9TO C TEM, YTO Yy 
npeema TekyyecTH OOpa3s0BaHHe JHCIOKa- 
I[HOHHbIX JIABHH, BbI3BaHHOe MPOPbIBOM I1pe- 
IATCTBHH, Yepe3 KOTOPble paHee MmpocaynBa- 
JIMCb JIMUIb OTJCIbHbIe JHCIOKALHH, MpHBOXHT 
: K Pe3KOMY BO3PaCTaHHIO CKOPOCTH CJBHra, 
0 D an ee 3HAYHTEMIbHO OM€Pe*KalOuleMy POCT CKAaJIbIBalO- 
x, IHX HanpsxKeHHH. 

Ha puce. 3 mpesqcTaBseHbI Pe3yJIbTaTbI HC 
Puc. 3. O6o3HaueHHa KPMBBIX Te CJICMOBAHHA MOI3SyYYeCTH MOHOKPHCTAaJIJIOB - 
Ke, ETO Ha puc. 2 IMHKa, MOKDPBbITbIX TOHKOM MICHKOM Ou0Ba. 
[enka O0Ba DJIEKTPOJIMTHYECKH HAHOCHIACh | 
Ha MOBePXHOCTb IHHKa H TOJIUMHa ee He mpeBocxoguaad uw. OnbiITbr Ha NOW3y- 
YeCTb BeJIHCb pH TemMNMepaTypax 280, 310 u 350°C, T. e. B ycnoBHAX pac- 
M1aBJIeHHA OOBa. Panee HaMH ObIN0 MOKasaHO ("), YTO B 3THX YyCJOBHAX 
BO3PaCcTaeT CKOPOCTb MOJISYYeCTH MOHOKPHCTaI0B WHHKa. B cooTBeTcTBHH ¢ 
9THM, KaK BUHO 3 PHC. 3, BASKOCTb MOHOKPHCTaJIOB WMHKa B MPHCyTCTBUR 
X%KHAKOrO O0Ba CHHKAaeTCA B 2—3 
pasa pH BCeX HCMbITaHHBIX HaMH 30 f 
Temnepatypax. 2B 5 
3aBHCHMOCTb BASKOCTH OT Temme- Sa 
PpaTypbl MOxKeT ObiITb MpelcTaBsena le 16 47 48 pad’ 
BbIPakeHHem 1 = Aexp  (U/RT). Tio, a 
Tlob3yacb 3TOH 3aBHCHMOCTHIO, Ha- 
MH OblWJIH MOCTPOeHbI AHarpaMMbl B 
Koopaunatax In — 1/7, npeyctapnenupie Ha puc. 4. M3 stax quarpamM Opi- 
JM ONpeteeHbl SHEPrMH aKTHBAalMH Mpolecca NOsyyYeCTH MOHOKPHCTaJIIOB 
IMHKa (4HCTOTHI 99,8%) Kak Ha BO3Zyxe, Tak H B pacnuiaBe onopa. 3HaueHue 
SHEPrHH AKTHBALMH COCTABJIAeT COOTBeETCTBEHHO 10 Kkaa/Moub u 6, 6 KKadl/MOWb- 
Jaa WHHka Oosiee BEICOKO yncTOTHI (99,99%) BenwuHHAa 2HeEpruu aKTHBALHH Ha 
BO3yxe cocTaBseT OKONO 5 KKaJI/MONb. 

Takum oOpa3om, muactTHdulupyroutee JelicrBue MOBE€p X HOCTHO-aKTHBHOr@ 
PacnaBa JIerKOMIaBKOrO MeTaJ1a JeliCTBHTeIbHO HM€€T MeCTO B yCOBHAX 
AOCTATOUHO HU3KHX HOPMAJIbHBIX HM CKAJIbIBAIOWHX HalpsAxKeHH. SapoxbueBEIE 
TPeLMHbI XPYMKOFO PaspyIeHHA B STHX YC/JIOBHAX Pa3BUBAalOTCA JMU Moce 
3HAUHTCIBHOH MIaCTHYeCKOH WepOpMalluu HU, CMEMOBATebHO, B OOMACTH MaJbIx 
M/1aCTHYeCKHX eopMalui JelicTBue NOBePXHOCTHO-aKTHBHOFO MeTaIHYeCKOrO 
PacniaBa IWeIHKOM COCpeQOTOUMBaeTCH Ha BHeIIHeli MOBePXHOCTH MOHOKDpH- 
cTavwia. 
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Puc. 4. / — B Bosgzyxe, 2— B paciviape on0Ba 


Kpome yxxe yKa3aHHOoro O6smerueHHa BbIXOMa AMCHOKAlM Ha MOBepXHOCTb 
espopMupyemoro KpuCcTaia, B abpeKTe M1ACTHUIUMPOBAHHA 3HAYHTebHAaA POMb 
OKET NPHHAaeKaTb TakrKe MOMMOBEPXHOCTHbIM (HMCIOILHM OHY TOUKY 3a- 
pemleHHA) HCTOUHHKAM JMCIOKaHi, HaNmpsAxkeHHe Havaa paOoTbl KOTOPbIX 
HAYHTeIbHO HW2Ke, YM Yy HCTOUHHKOB C JBYMA 3aKPeMJICHHbIMH TOUKaMH. 
HM2KEHHE MOBEPXHOCTHOH SHEPIHH oO AOJOKHO MPHBECTH K MOBbILMeHHOM AaKTHB- 
OCTH MOANOBeEPXHOCTHbIX HCTOUHHKOB H K YMEeHbIIeHHIO Mmpesena TeKyYecTH 
puctania. 

Hz nouyyeHHbix pe3yJbTAaTOB cezyer, YTO acpcbeKT nacTHulupoBaHHA sAB- 
AeTCA HanMOouee OOWIHM, YHHBepCaIbHbIM 2qbeKTOM JelcTBHA NMOBeEPXHOCTHO- 
KTHBHOHM Cpebl, BCera BOSHHKAIOWLMM Ip AepOpMUpOBaHHH MeTaJIIa B 060K 
OBEPXHOCTHO-aKTHBHOH cpeye. OLHakO B NPHCYTCTBHM TaKHX BbICOKOaKTHBHbIX 
ped, KaKHMH ABJIAIOTCA JErKOMIAaBKHe MeTaIMYeCKHe pacaBbl, ITOT 3:pPpekT 
|OWKET MACKHPOBATbCA MPH OMIPeeICHHBIX YCJIOBHAX esopMauHu sdpdekTOM 
€3KOrO BO3PaCTaHHA XPYyMKOCTH HW MOTePH MPOUHOCTH B pe3yJIbTAaTe MPOHHKHO- 
€HHA paciaBa BHYTPb AePOPMUPyeMO"o MeTaJIa MO MOJIbIM JAHCJIOKallHOHHbIM: 
pam WIM NO rpaHulamM O0KoB. 


CapaTosckuli rocyJapcTBeHHbili Tlocrynuso 
nlefarorHueckHH MHCTHTYT 26 VI 1959. 


Huctutyt dusuyeckoH XHMHN 
AkajlemuH HaykK CCCP 


UWHTHPOBAHHAA JIMTEPATYPA 
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Jloxnagn AkawemMunu Hayk €GCcP 
1959. Tom 129, Ni 3 


PH3BHKA 


Axagemux AH YCCP A. Il. KOMAP, B. Ml. CABYEHKO u B. H. WPEQHAK 


3JIEKTPOHHbIE ABTOIMHCCHOHHBIE H3OBPADKEHHA 
KPHCTAJIJIOB YNOPAXOUHMBAIOWMUXCA CHJIABOB 


QUICKTPOHHbIe ABTOIMHCCHOHHbIe W30OpaxKeHHA UYHCTHIX MeTAaJJIOB OOBIYHO 
mosyuaroTrcd MpH HaMW4HH BeCbMa BbICOKOrO Bakyyma (<107'? mM pr. ct) Mi 
o6e3raxKeHHbIX, XOPOLIO OUHMILEHHBIX OT MOBEPXHOCTHbIX 3arpASHeEHHH OCTpHu 
c paguycom MeHbute | wp. Ecau pasHocTb NOTeHUMaOB Mex/ly OCTpHeM H MpoBo- 
JIAULHM CJIOeM JIOMMHeCIIMpyr1ollero 9KpaHa MopsxgKa 10 kB, TO H300paxKeHHA B 
cmyuae TaKUX TYPOMMaBKUX MeTa0B, Kak W, Mo, Ta, nosyuatorca 6e3 OCOObIX 
3aTpyMHeHUi. O6esraxKuBaHHe H OYMCTKA MOBEPXHOCTH OCTPHH OT OKHCJIOB H all- 
COpOHPOBAaHHBIX BELECTB OOLIMHO OCYHICCTBIACTCA HArPpeBOM OCTPHA WIM Mecop6- 
Une CHJIbHbIM 3/IEKTpHyeCKHM NnosemM. B cayuae MeTaJIOB H CMJaBOB CT. Mu. 
<1500° u umerouux ca60 leTy4ue HW HE Pa3Jaralollveca MIpH MOBbIIMeHHbIX TeM- 
mepaTypax OKHCJIbI M€TOA HarpeBa HM METON JeCOpOuNH He LalOT MOMOMKUTEJbHBIX 
pesymbtTatos. Hu3Kkaa TemnepaTypa peKpHCTaIH3alHH HW OObIWad CKOPOCTb 
MHrpallHH AaTOMOB MO MOBePXHOCTH OCTPHA AWA MeTaNJIOB WM CMWaBOB CT. MU. 
<1500° mpuBogaT K 3aTYMJIeHHIO OCTPHA HM MOBHIIMEHHIO HaNpAxKeHHA NO HeMpak- 
THUHBIX 3HAUeHHH. Hu3Kad MPOUHOCTh HM MWlaCTHUHOCTh OOJIbINMHCTBAa YKa3aHHbIX 
MeTaJJIOB H CMIaBOB 4aCTO CJIYKHT MPHYMHOK CpbIBa KOHYMKAa OCTPHA dIeKTPU- 
YeCKHMH MOHJ€PO-MOTOPHBIMH CHJIaMH. | 

Jia MOyYeHHA SJICKTPOHHbIX ABTOIMHCCHOHHbIX H300PaxKeHHH MeTAaJJIOB 
c T. mt.<1500° 2xenaTenbHbI HOBbIe MeTOAH. OluH 43 MeTOOB MpeqnoxKen To- 
mepom (1). OgHako 9TOT MeTOR NPUHroseH TOMbKO IA 4MCTHIX MeTa0B. Hamu 
mpefviaraeTca Ooulee MpocTou uv Oomee YHUBepCaJIbHbIM MeTOL H3FrOTOBJICHHA 3/IeK- 
TPOHHBIX ABTOSMHTTEPOB, MPHFOMHbIX Wit Pa3IM4HbIX OMHOWAasHbIX MeTAaJVIH- 
4YeCKHX CHCTeM c T. Mm.<1500°. 

Ucnonb3ya OObI4HbIM 00pa30M MPHFOTOBJeHHbIe OCTPHA, MbI MOyuaem C NO- 
MOULS1O OKAJIbHOrO BAKYYMHOFO MpOOOs BbICTYMbI Ha MOBEPXHOCTH OCTpuA. DTU 
BHICTYMbI WH aloT aBTOSJIEKTPOHHY1O SMuCcHIO. Bpicrymbl UMeWOT XOPOIMi KOH- 
TaKT C OCTPHeM H MOTOMY JIerKO NporpeBatoTcs. BpicoTa BbICTyNOB NOpAKa COT- 
HM AHICTpeM. OTH BbICTYMbI MO%KHO HaHOONee TOUHO ONMCATb CIOBOM «IPbIIM». 
JlokaJIbHbId BAKYYMHbI MpOOoH OcyulecTBIAICA MyTeM MocTeneHHOrO yBeHue- 
HMA AMIMIMTYAbl MMMyJIbcOB HH3KOUaCTOTHOrO (1—2 rm) ManomomlHOro reHe- 
paTopa HampxxeHua. @opMa uMIMybCa renepaTopa Obima Omu3Ka K CHHYCO- 
HjlaJIbHOH. 

B cilyuae MeTaJI0B WIM CM1aBOB, MMeIOIMX BBICOKYyIO ympyrocTb mapoB 
(P > pni) Ip KOMHAaTHOM Temnepatype, OcyilecTBIeHHe BaKyYMHOFO mpo6Oos He 
MpeAcTaBsiaer 3aTpyAHeHui. OcTpHA M3 MeTa/OB M CNMaBOB, MMEIOUIMX HU3KY10 
(p <pni) ypyroctTb apoB pH KOMHaTHOM Temmepatype, HeEOOXOMUMO JA OCy- 
WleCTBJICHHA BAaKYYMHOrO Npoboa nofxorpesBatp. 

THnvuHbIe SJIEKTPOHHbIe H30OpaxkKeHA, MOMy4aloMlMecA HeMOcpeyCTBeEHHO 
mocile BaKYYMHOTO MpoOos, MoKasaHbi Ha puc. 1 a, @, 2, e. Ha stax pucyHKax 
BUAHO, YTO SMHCCHA QICKTPOHOB MpaKTH4eCKN OMMHAKOBa JIA BCeX yYacTKOB 
<Hpbiia». ITO MOET ObIT B TOM CylyUae, KOFa MOBEPXHOCTb «Mppilia» Wepoxo- 
BaTa, T. ©. KOra pasM4Me SMUCCHH OTACIbHbIX YYACTKOB OMpedesseTca riaBHBIM 
06pa30M pasIM4HeM rpaMeHTOB BI€KTPHYeCKOrO NOA, a He pasmuuneM pador 
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mporpesa fo 360° B Teuenve | MHH.; 6 
rpepoM Mp 85U° B TeyeHHe 


Puc. 3 a@— xpuetana NisMn puc. 
6 — OH Ke Moce MporpeBa Jo 


Puc 4. a— KpucTala 


spixoga. Ulepoxosatocrb nopepXHOCTH YacTO COMpOBOxKMaeTcA rsryOOKMMU JbIp- 
KAMH B MNOBEPXHOCTHBIX COAX «pba» (puc. | a, 6, e). bipKam cooTBeTcTBY101 
Ha M300paxKeHHAX KPYIvIble YEPHbIe MATHA, CMELLAIOULMeCA MO BJIMAHHeM Mar: 
HUTHOFO MOJIA BMecTe CO BceM H30OpaxKeHHem. [pu HanbiwieHHM Ha MOBepXHOCT! 
-OCTPHA BeLLeCTBa COOKY AbIPKM He 3acbiINaioTcA aTOMaMH, a octatorca. Tlocae 
ANMTeMbHOrO TporpeBa OOJbIUINe KPyrble MATHA, COOTBETCTBYIOUIMe AbIPKaM 
mpuoOperaor OYepTaHHA HeMPaBHJIbHbIX MHOFOyrouIbHuKOB (puc. | 9, 3) 
“DTO W3MCHEHHe MOXKHO TPaKTOBaTb KaK OFpaHKy AbIPOK, KaK BO3HUKHOBCHH 
-OTPHUATebHbIX KpHCTamoB (*). Kpyraiad tbopMa MaJbIX AbIPOK, MO-BHAMMOMY 
-CBAZAaHA C TEM, YUTO BEJIMYMHA AbIPOK HaXOMNTCA BHE MpesxesoB paspewlarolle! 
CNOCOGHOCTH SJIEKTPOHHOFO MpOeKTOpa. OAHOPOLHOCT 2MUCCHH HM AbIpyaTOCT 
‘TIOBEPXHOCTH <MPbIleH» MOKA3bIBalOT, YTO CTPyKTypa «npbuuet» B npefsena 
paspemlatouleH CMOCOOHOCTH 9SEKTPOHHOTO MpoexTopa amopdua. OryebHb 
OOKM Ha NOBEPXHOCTH, COCTOALIMe H3 MeCATKOB aTOMOB, MOBeEPHYTb! OTHOCE 
TeMbHO Apyr Apyra B pas/iM4HbIX HaMpaBMeHHAX Ha pasIM4HBIe yruibl. Ecre 
<TBCHHO, UTO TaKWe CTPyKTypbl Kpaline HeycToHunBp. JlelicrBuTeIbHO, mp 
SA2 


aporpeBe ocTpuit u3 cnjaBos NisMn u AuCus to Temnepatyp 40—60° nauunator 
MOABJIATbCA MpH3HaKH KPHCTaOrpaduyeckOH OrpaHKH MIpprileH (cM. puc. 2). 
Tlocuie HHTeHCHBHOTO mporpespa ocTpH u3 cnaspop NisMn, AuCus, PtCus 
(puc. 3) MW uucTHIX MetanoB Ni u Au (puc. | 6, 0) nomyyuatorca paBHoBecHEle 
W300PaxKeHHA, CBUAETEIbCTBYIOULNe O TOM, YTO MPbILLH ABJIAIOTCH XOPOWO orpa- 
HeHHbIMH KpHcTaiaMH. Jia OKOHYATebHOrO CyKTeHUA O CTPyKType HCXOLHOH 
NOBEPXHOCTH «MpPbilieH» HaMH MWIaHHpyeTcaA WCCeMOBaHHe C MOMOIbIO HOH- 
Horo mpoextopa. IlomyyeHHble pesyJbTaTbI BCeIAIOT YBEPeCHHOCTb B TOM, UTO 
MOXKHO OyeT H3y4aTb BIMAHHE JabHero NOpsAKa aTOMOB B OObeMe HU Ha M10- 
BePXHOCTH Ha paOoTy BbIXOMa MH Ha OrpaHKy KPHcTam0B. OcobeHHO CylecTBeH- 
HO H3y4eHHe BJIMAHHA YNOPAROUCHHA ATOMOB Ha MOBEPXHOCTH MOHOKPHCTAJVJIOB 
cmaBoB. MoxKHO OxKHaTb, YTO KPUTMYeCKHe TeMMepaTyPbI yNOpAMOUeHHA Ha 
MOBEPXHOCTH OyAyT MeHbILe TAKOBHIX JIA OObeMa BBUY MaslOl 9HEPrHH aKTH- 
Balu WIA MUrpalMu aTOMOB Ha MOBEPXHOCTH KPHCTAaJOB,. 

V3yuenne cniapa NisMn noka3as0, 4YTo cKOpocTb Andpy3Hu u MurpallHn U 
JieTyuectb Mn BecbMa 3HaunTebHbI. [lopepxHocTb 3TOrO cmwlaBa, KaK MpaBHso, 
MOKPbITa UMCTHIM MapraHiiem. B HekoToppix curyuaax Mn HakansiuBaeTca Ha n0- 
BePXHOCTH H, TaK KaK pa6oTa BbIXOMa MapraHila MeHbiue TakoBon ga Ni, 
TO OH CTAHOBHTCHA JIerKO 3aMeTHbIM (cM. puc. 4 6). Ecru 6picTpo mporpetb octT- 
pue yo 1060°, To Mn ucnaputca c noBepxHocTH, a HOBBIe Nopiun atomMoB Mn 
He YCIIeIoT MyTeM OObeMHOM Auddy3HH HakONMTbCA Ha MOBepXHOCTH (pHe. 4 e@). 
Ilpu 2ToM nosmyyuaroTrca M306paxKeHHA, HANOMMHAIOUIMe ONYOHKOBAHHEIe B (3) 
W300PaxKeHHA 3arpASHEHHOFO HUKeIA. PaBHOBeCHbI€ OTHOCHTeJbHO NOZBOMa aToe 
mop Mn k mopepXxHOcTH HM HCMapeHua Cc Hee H300paxKeHuA cnuiaBa NisMn noxa- 
3aHbl Ha puc. 4 0, e. 


@u3Hko-TeXHH4eCKHH WHCTHTYT {IccetynHsI0 
AkalemuH uHayk CCCP 15 VII 1959 


IWHTHPOBAHHAS JIMTEPATYPA 


1A.J.Melmed, R.Gomer, J. Chem. Phys., 30, 586 (1959). A. E.Pery3un, 
Yen. bus. way, 61, 217 (1957). *R.Gomer, J. Chem. Phys., 21, 293 (1953), 


Jloxnagn Arkagemun nayx CCCP 
1959. Tom 129, Ne 3 


PH3HKA 


A. JI. OWMEPOBHY uf. M. NETEJIHH 


OB H3MEPEHHH BPEMEH )KH3HH TEPMOB 3'S,, 3°P2, 3°De; 
31P, HW 31D, HEOHA METOJOM 3AJEP)KAHHbIX COBNAREHHH 


(IT pedcmaeaeno axademuxom A. H. Tepenmoeeoim 18 VII 1959) 


OTHOCHTeJIbHbIe 3HAYEHHA BEPOATHOCTeH MepexofoB A H CHI OCIHJIJIATOPOB 
f Wa Ss — p-vIMHHK HeOHA OblwiN ONpegeeHb! P. JlaqeHOyprom MeTOJOM aHOMA\JIb- 
HOM AHcnepcun (1). TorpKo qua anunu 6402 A P. JlagenOypr Ha ocHoBaHHH MIpa- 
BHJIa CYMM OWeHHJ aOcouoTHOe 3HaueHHe f, YTO NO3BOHO eMy BbIYHCIHTb 
cpeHee BpeMa 2%KH3HU TepMa 33D, Tepsep, = 2,0 °1078 cek. 

Cpeqnve BpeMeHa X%KH3HM psa TepMoB HeoHa u3mMepHna JI. Ipuddute (*). 
Metoguka I'puddutca coctosvla B ONpeseIeHHH Mp noMoUH AyeHKH Keppa Kak 
ONTHYeCKOrO 3aTBOPa CABHTAa (Pa3bl Me2xKLy H3J1yYeHHeEM H TOKOM Yepe3 BbICOKO- 
yacTOTHY!O pa3spxAAHy!O TpyOky C HeOHOM. BeM4uHHa 3TOFO CABHra 3aBHCHT OT 
cpeHero Bpe€MeHH %KH3HH HaOsmOaemoro Tepma. 

Tak Kak oueHkKa P.Jlaqen6ypra BecbMa NpHOnMxKeHHA, a Danube I puddputca 
MNOJYYeHbI KOCBEHHbIM MeTOOM, TO MbI CieslaJIH MOMbITKY MPHMeHeHHA MeTOsa 
3ajlep2KaHHbIX COBNMayeHuh (°,*) kK oONpeseseHHIO CpeAHero BPeCMeHH XKH3HH HEKO- 
TOPbIX TeEPMOB HeOHAa. 

Heou Bo36yxK asic 3JIEKTPOHHbIM MYYKOM B BHJe MOCMeEMOBAaTebHOCTH Mps- 
MOYTOJIbHbIX HMIMYJIbCOB MpOAOKUTeEMbHOCTH 10-7 cek. c¢ YacTOTOH MOBTOpe- 
Husa 104 ry. Ha6stoqanca BpeMeHHOH XOM YMCA COBNaeHUui MExKAYy UMMybCaMu 
(OTOYMHOXKHUTeA (PeErHCTPHPylOWlerO BbICBeEYUMBaHHe AaTOMOB HeOHAa) UH 3asep- 
2KaHHbIMH MMIYJIbCaMH 3afaiollero renepaTopa. Tak Kak pH CMOHTAHHbIX Mepexo- 
aX UMCNO ATOMOB Ha JaHHOM ypOBHe yObIBaeT MO JKCNOHEHIMAJIbHOMY 3aKOHY 
(N=Noe“"), TO 3aBHCHMOCTbh YHCa CoBNageHHi Neopn OT BPEMCHH 3aep2xKKU 
t; B MOyMOrapHpMuyeCKOM MacuiTaGe BbIpakKaeTcA MPAMOM MHNeH. CpeqHee 
BPeMA 2%H3HH MCCefyemMoro TepMa OMpeseseTCA MO HaKJOHY 3TOH MpAMOK 


At 


3 
ih = 23 (Alene 

HaOsiogaemple JIMHHM HEOHA BbIJeAIHCb HAMM KaK MOHOXpoMaTopom YM-2, 
TaK H MOHOXPOMATOPOM C AnpakUHOHHOH peweTKOH Tuna JIC-4. MUcrounnk cBe- 
Ta HanNOJHAJICA CMeKTPabHO UHCTbIM HEOHOM JO HY2KHOrO JaBeHua. Unctota 
ra3a KOHTPOJIMPOBalaCb CHATHEM CNeKTPOrpamMb!. 

B paccmoTpeHHOH Hamu paOoueh o6nactu 5400—6500 A a6comoruaa cneK- 
TPaJIbHaA YYBCTBUTCIbHOCTb CTaHAaPTHbIX CYPbMAHO-Lle3HEBLIX (OTOYMHOXUTE- 
eH CPaBHHTeIbHO HeBeuKa (PDY-29, PDY-33 u Ap.), a coroymHomKuTeIH 
C ApyruMu PoTOKaTOaMH MMEeIOT B STO OOMACTH CNeKTpa MeHbILee, YeM y CYPE- 
MAHO-We3HCBbIX POTOKATOAOB, OTHOMWMeHHe CHrHaa K WymMy. Tlostomy MbI MOVIL 
SOBaJIHCb CNEWHaJIbHO OTOOPaHHbIMH CYPbMAHO-LeE3HeBbIMU (POTOYMHOKUTeAMU 

Tak Kak H3MepeHHble BPeMeHa XKHSHH JEKAT B npenenax 20 -10-8—3 -10-8cex., 
TO pH OombuIMX 3agepxKax (10°7—10~° ceK.) H MaHHbIX NapamMerpax u3Mepu- 
T@JIbHOH yCTAHOBKH almapaTHOoH dyHkKiWnel ycrpolicrBa, mo HalIMM J\aHHbIM, 
MOXHO TpeHeOpetb. DOH, BbISBAHHbIH TeMHOBbIMH MMIlyJIbCaMH (OTOyMHOxH- 
TeA HW 3ACBETKOH OT KaTOa QICKTPOHHOM MYWIKH, ONpesenAICA HaMH MIpH 3a- 
RepxkKax B 10—15 pas OdnbuIMx Tey TepMa. 
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Ha puc. 1 A ul B npegcrapnenbl THNMUHDIe KpuBbIe 3aBHCHMOCTH JlOra- 
pudma uncyia copnagzenHii Ig Neopn OT BpeMeHH 3afepxkKuH fs. Jia Tepma 
3'S,) BpeMA 2KH3HH ONpededANOCb NO AByM Nepexogzam 2!P,— 31S), 45852,49 4 
uw 2°P,;— 3'S,, 45400A. Ha puc. 1 B npegzcraBnenbt sMHelinbie yuacTKy 
gaBucuMocTu Ig Neosn OT fs AA 3THX Nepexogos. Ilo mepsomy nepexogy 
Tep 3s, = 0,1-10°§ cex., a no Bropomy 4,6-10°§ cex. Pas6poc sTux BeanuHH 
XapakTepu3yeT OWMOKY B H3MepeHHAX MPH AaHHbIX yCJIOBMAX. 


20 A 20 
15 

gis 

> 0 


Qt 02 03 Oapcer Of O2 


ts 


Q3 06 Q5 Obycek Q2 Q3 O4pmcex 

a ae a a eae 

Puc. 1. SapucuMocTb Jlorapuma uucna cosnagenuit No. 

OT BPeMeHH 3aepXKU to A—yna Tepma 3!Ds, mnepexoy 

31D, — 28P2, 46143,06A; B—yzna tepma 3%P,, nepexog 

38P2— 23P2, 45944,83 A; B—zna tTepma 31'S, nepexogp 
31S9 > 21Py (1) uw 31S p> 23P, (2) 


B ta6a. 1 npupeyena cBolKa pe3yJIbTaTOB Hallux H3MepeHuii. CpaBHenue 
HaluHX JaHHbIX H aHnHEIx JlayqeHOypra u [pudipurca noKka3piBaeT, TO Hall 
pe3yJIbTaTbl MO ONpeeseHHIO aOCOJIOTHBIX CpeHHX BPeMeH 2KU3HH TePpMOB 
HeOHA 3HAUMTEJbHO (MOUTH Ha OMH NOPANOK) OTMMYaIOTCA OT OleHKH JlayeH- 


TaoOauuna 1 


Jinuna son- | Aaraenne Cpeaqu. Bpema 
Ilepexog eal 10-1 mm XKHSHU, 
; pT. CT: 10-® ceK. 


Tepm 


at So 318, 2’P, | 5852,49 2 5, 1-40, 25 
31S, 31S, -> 23P, | 5400,56 2 4,640, 25 
38 Py 38P, > 28P, | 5944,83 nl 41,0-F0, 25 
31 Ds 31D, —> 23P, | 6143,06 4 11,5-40,25 
31 Py 31P; > 28P, | 6266,50 4 11,8-40,4 
38 Ds 33D, —> 28P, | 6334,42 n 10,9-0,2 


6ypra. JlanHbie no TepMam 31S), 3°P, u 31D, HecKOmbKO MmpesBbiarioT (~ 25%) 
pezyubtats! Cpuppurca. SHayenuva AA OCTabHbIX TeEpMOB B Mpefemax OWHOKH 
9KCNepuMeHTa COBMayaioT c aHHbimMu Ipuddputca. 

CpaBHeHve OTHOCHTCJIbHEIX BeJIHUHH BPeMeH XKH3HH MpescTaBJleHO B TAO. Zs 
Syecb BpeMA 2%KH3HH TepmMa 3'D,. MpHHATO 3a e/MHULLY. ; 

Tipu ompezesenHH TOYHOCTH MeTOJa 3afepKaHHbIX COBNaeHHu C MO;Y- 
JimuveH 9JIeKTPOHHOrO Nyyka OT Bajlaoulero reHepaTopa cJieqyeT yuecTb 
TIpOMecchl B Wwla3sMe, HCKaKaloljMe HCTHHHOE BPCMA XHU3SHH TePMOB. Y KaxKeM 
HeEKOTOPble U3 STHX MPOMeccos: 

1. CromKHOBeHHA BTOporO pofa C HeBO3OyKJeCHHbIMH aTOMaMH MOryT 
MIpHRecTH K TOMY, YTO HaOsOMaemoe tcp OyMCT MCHBIUC Tep, uct, FAC MOM Tep. cr 
MbI OspasyMeBaeM CpefHee BpeMA XKH3HH H30JIMpOBaHHOrO BOsOy2%«eHHOTO 


aTOMa. 
040 


2. Tipu cxopocrax Bo36y2KqaloulHx 9eKTpOHOB, OdsIbumMx 21,5 B, B MasmMe 
TIPpOMCXOAUT HOHH3AUHA HeKOTOporo yuvcAa aTOMOB HeoHa. B_ pe3y/ibraTe 
PCKOMOUHALMH MOryT OOpa30BaTbCA aTOMbl B BO3OYKCHHbIX COCTOAHHAX, 
UTO IIPHBOAMT K YBeNHYeHHIO HaGJNOLaeMOro Top. 

3. ZacemeHHocTb uccleqyemMoro TepMa MOxKeT ObITb yBeJIHYeHa 3a CUeT 
KaCKaJHblX MepexogoB c Goslee BbICOKHX ypoBHel. Torja HaO.oqaeMoe tcp 
6ymeT W3MCHATbCA MO BeJIMYHHE B 3a- 


(Means 7 S 
BHUCHMOCTH OT BDpeMeHu KH3HH ypOBHeH, 


ak Geta C KOTOPbIX 3apO%KaloTcA KaCKajHble 
Tepm fannie 6ypr rpadpurc ~" TepeXOMBI. 
OjHako MIpH Hauiux padounx aB- 
StS 0,615 0,444 0,434 JIGHHAX BJIMAHHE NEPBbIxX JBYX (aKTOPOB 
3°Py 0,925 0,957 0,89 He CHJIbHO CKa3blBaeTCA Ha 3HaYeHHH 
os Bn whe ses cpeyHeroO BPeMeHH %KH3HH, Ha 4TO 
: i : 3 HHbI Tt 
38), 1.23 0°95 128 yKa3bIBaeT H3MeHeHHeE BeJIMYHH ca 


quia tTepma 3!S, seero Ha 10% mnpu 
H3MCHCHHH [aBJIeHHA Ha esp nopagoK (oT 3- 10% yo 25-10 mM prt. crt.) 
HW H3MCHCHHM AMIMVJIATYAbI 3afjaloulero reHepaTopa B JBa pa3a. 

Teopetuyeckoe ompeseeHHe OUIMOKH, BHOCHMOM HCKaKalOUlHMH Mporec- 
‘CAMH B MV1a3Me, a TaK*Ke KACKAHbIMH NepexoaMy, B aHHOM CJlyyae BeCbMa 3a- 
TPYMHEHO H3-3a CPaBHHTeIbHOH CJIOMKHOCTH CM€KTPa HeEOHA H H€3HAHHA BePOAT- 
HOCTeH mMepexOOB H MOMepeuHbIX CeyeHHH. 

Mccnenopanusa C. 9. Mpuuia u corp. (*) NoKa3amH, YTO KaCKaHbIe NepexoLyl 
HrpaloT 3HaYMTeJIbHYIO POb B Mpouecce 3aceJIeHHA YPOBHeH. 

Ha HaMune KacKaJHbIxX MepeXOJOB B HallleM CJly4ae YKa3bIBaeT MPHCyTCTBHEe 
B CI€KTpe CBeYeHHA HeEOHA TpyNMbl 3evleHbIX JIHHHH. TlostoMy MmpHBeeHHble 
HaMH JlaHHble CJleyeT PpaCCMaTPHBaTb Kak PeaJIbHO HaOwOaeMble B Hallux 
YCJIOBHAX CpeHHe BPeMeHa X%KH3HH HCCJIEyeMbIX TePMOB. 

Pas3BuTue MeTOfa C perHcTpallHeH KaCKajlHbIX MepeXOOB H BBeeHHe 3a- 
JepxKKH B KaHaJl, PErHCTPHPYIOWHH BepXHHH Mepexo, MO3BOUMT IKCMePHMeH- 
TaJIbHO OLWCHHTb NOMpaBKy Ha BJIHAHHe MepexOJOB C BepXHHX YyPpOBHeH. 


@Mu3znueckKHH WHCTHTYT Ilectynn10 
JlenHurpagckoro recyfZapeTBeHHOrO yHUBepcHTeTa 4 VII 1959 
uM. A. A. )KyaHopa 


UMTHMPOBAHHASA JIMNTEPATYPA 


1-P-lanmen6y pr, Yen. mus, wayK; 14525-7211 (1934) 2 RI Garini iat bse rces 
Roy. Suc., 148, 588 (1933). %S. Heron, R.McWhirter, E.Rhoderick, Proc. 
Roy. Soc., A, 234, 565 (1956). 4A. Jl. Oweposnuy, HW. Ff. Casuy4, Ontuxka u cnext- 


He 4, 6, 715 (1958). © C. 3. ®p um, Tp. Cu6upcx. chus.-texn. uncr., B. 36, 261 
(1958). 


Jlokxann Axanemun nwayrk CCCP 
1959. Tom 129, Ni 3 


PH3BHKA 


Axagemux Y3CCP C. B. CTAPOJYBLLEBu K. B. MAKAPIOHAC 


O MEXAHH3ME NPAMOrO B3AHMOJEHCTBHSA 
- B PEAKIMH Li® (a,d) Be® 


B paOote Yorepca (') umeerca yKa3aHHe Ha OOJIbUIO BbIXOA eliTpoHoB 
mp OomOapzupoBKe MulueHeH u3 Li® 31,5 Mas a-uacruiamn. Burxog eHTPOHOB 
mp yruie paccesuHusa 20° (B maG6opaTopHoli cucTeme) OLHOrO NOpAAKa BeHUHHBI 
€ BbIXOJOM ynpyro paccesHHbIX G-YacTHy. Bowbumx AuddepeHuuabHbix ce- 
YeHHH JIA MepeqHHX YIvIOB PpacceHHHA MOXKHO OKUAAaTb B Cyuae peakUul, 
poTerawwux Oe3 OOpaso0BaHHA cocTaBHOrOo Apa, OfHako JaHHbIxX Yorepca 
HeOcTaTOUHO WIA CyXeCHHA B MOb3y TOO HIM HHOrO MeXaHH3ma peakIlHH. 

Mccneqopanne MexaHu3ma peakuuu (a, d) Ha Li®, Kpome camocTrosTebHOoro 
MHTepeca, MpeAcTaBAeT HHTepec B CBA3H C BOMpOCcOM OO G-eHTPOHHOH momen 
sagpa Li®. Ora moJenb, KOTOpOH B MojlesIH OOOMOUeK COOTBETCTBYeT KOH*Urypa- 
uua (1s)4 (2s)?, Maer mpaBuabHoe 3HaueHHe CMHa Apa HW 3HaYeHHA MArHUTHOFO 
HW KBaLpyNOJIbHOrO MOMEHTOB, OJHM3KHe K 9KCIeCPHMEeHTAJIbHbIM (CM., HampuMep, 
(7, *)), o4HaKo mpoTuBopeyut OObryHOMy pacnOsO%XeHHIO ypoBHeH B MOJe/IM 
OOOIOUeK, COrIaCHO KOTOpOH ypoBeHb 25S JI@%KHT BbIWIe ypoBHeH | ps), u 
1 py, (*). IIpencraBmeHue oO cBxA3H, NpoMexyTouHOK Mexyy jj u LS, no3BomHs0 
Pa3BHTb MOfeb OOOMOUeK H B €e PaMKaX OODACHHTb HEKOTOPble CBOHCTBa AAPA 
Li®, B YacTHOCTH NOJYyYHTb MpaBHJIbHbIH MOpAAOK ypoBHeli (°) uw 3HaueHHe Mar- 
HMTHOFO MomeuTa (°), HaxOjAllleecad B HEMJIOXOM COOTBETCTBHH Kak C 9KCIE€PHMEH- 
TaJIbHbIM, TAK MH C BbIUHMCJICHHbIM NO O-eHTPOHHOH MoOeIM, OAHAKO Bopoc 06 
G-JeHTpOHHOH cTpykType sgpa Li® rpeOyer AanbHeliero pa3sbacuenua. Jlo- 
MOJHUTeCJIbBHBIM apryMeHT B NOb3y HJM MpOTHB STOH MOJeIH MOXKeT MaTb Uuc- 
CJIGMOBaHHe Me@XaHH3Ma B3aHMOJeHCTBUA ObICTPHIX YaCcTHIL c AApamu Li®, B 
pe3yIbTaTe KOTOporo nosyualwrTca AeTpoubl. Mexanu3M BbIOMBaHHA, AHAIOPHY- 
Hb paccMoTpeHHomy B paOotax AyctepHa, Barmepa u Maxmanyca (‘) u Bar- 
sepa (8), Mor Obl yKa3bIBaTb Ha CyllecTBOBaHHe B Ape WelHTponos. CBeqenus 
© Me@XaHH3Me AepHoH peakUuu JaeT HcceqOBaHHe YIIOBbIX pacnpeseeHni, 
OJ[HaKO Ha OMIbITe MCXAHH3M BbIOMBAaHHA TPYAHO OTJIMYHTb OT MCXAHH3MOB CPbI- 
Ba HM MO1XBaTa, TaK KaK BO BCeX 3THX Cy4aAX YIOBble pacnpeseeHHA pasJH- 
yalorcd Malo, TeM Oolee, YTO HET XOPOWeH CTporoH TeopHu TaKHX peaKUHi. 
Hanpumep, u3BecTHo, 4To mpu B3anmMogelictBuH 14 Mos HeTpoHoB c AQpamu 
Li® ocHoBHoli peakunel aBaaeTca peakuusa (n, d) (°), KoTopad B Hayase Oplia 
MIpHUNCeHa K PeakKWMAM MOLXBaTa, OMHAKO HE HCKJIIOYeHA BO3MOXKHOCTh, YTO 
B STO PeaKUHM MPOUCXOANT uM BbIOMBaHNe AeliTpoHos (*). Peaxuusa (a, d) ormu- 
yaeTcA TOH OCOGeCHHOCTbIO, YTO BCJIeEACTBHe OYCHb OOJIbIOH SHeEpruH CBASK 
-YaCTHIbl MCXAHH3M ee CpbIBa He KaxKeTCA MpaBAONOAOOHbIM, NO KpalHel Mepe 
IIpH He OYeHb BbICOKHX 9HEPIMAX, TAK YTO OH He OJKeCH MACKHPOBAaTb MCXaHM3M 
BbIOMBAHHA, eCJIM MOCJIeqHHH MMeeT MECTO. 

B waumx onpitax a-yacrulamu sHeprul c 8,34 go 13,2 Mos, ycKopeHHbIMH 
B WHkKIOTpoHe MusuKo-TexHuyeckoro uHcTuTyTa Akajlemnu HayK CCCP, 6om- 
OapAupoBaIMCb JMTHEBLIE MHWICHH MpHpOAHOrO M3OTONHOFO CocTaBa, H3POTOB- 
JICHHbI€ MPOKaTOM MeTAaJIJIMYeCKOrO JIMTHA B Cpefe cyxoro yrueKucoro rasa 
(romMHa MulleHeH 14 — 20 uw). Boixoqalive 13 MUWICHH BTOPHUHbIC YaCTHIbI 
perucrpupoBasuch Ha (poTorpadpuyeckux miacTHHKax (-2 (TosUMHa IMyYJIbCHH 
100 1), KoTopble pasmellamucb B KaMepe paccestHUA (KaMepa PacceAHUA CKOH- 
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cTpynposana C. B. Crapogy6uesnim, E. M. Jlo6anoppim u H. M. I ersospim) 
BOKPyl MHIUeHH Ha paccTosHuu 20 cM oT ee WeHTpa. CpequHi yrom mexkKy 
mulOCKOCTbIO boTorpaduyeckol MiaCTHHKH MW HalpaBJieHHeM ABHXKeHHA YaCTHL 
43 MulWeHH Obl 10°. 

Tipu MuaKpockonuyeckoM MpocmoTpe (oTomiacTHHOK Oplia HalijeHa HHTeH- 
cuBHad Ppynna JeliTpouos u3 peakuuu Lisa, d)Be*, Q = —1,59 Mop (rpymnpl 
OMO3HaBaJIHCb MO H3MCHEHHIO JJIMHbI TPCKOB C yIJIOM paccesHHA) H UCCIeELOBa- 
JOCb ee yruioBoe pacnpeszenenne. IIpH HeKoTopbixX MaJIbiIX yrmax 9sTY rpynny 
Heb3A OblvIO OTICIMTb OT OUCH HHTCHCHBHOH pynnbl MPOTOHOB OTAayH, Tak 
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DNSIO8 CO GF TAO ED I PS 0 Ea ee 
O(04.u) 


Au. CceYenue 
(6 ormn. ebunuyax) 
—f— 


Pue. 1, Peaxuna Li®(a, d) Be’. 1—E, = 10,15 Mos; JJ —E,= 11,5 Mos; UI —E, = 
== 413,52) Mos 


YTO NOMHOe yruOBoe pacmpeseseHue MPH BCeX yriax He Opwio nomyyeHo. M3me- 
PeHHbIe yrvIOBble pacipeeIeHHA B CHCTeMe leHTPa HHEPIWHH MPH PasHbIxX 9HEp- 
ruax OomOapfupyrourmx a-yactuu (10, 15; 11,5 u 13,2 Mss) npuBenenb Ha 
puce. 1, re OHM MpeAcTaBeHbI NOJIyYeHHBIMH Ha ObiTe TOUKaMH. MacuiTra6 no 
OCH OPAHHAaT MpOH3BOJIbHbIH. Pa3sH4YHO OOO3HAYeHHbI€ TOUKH MOJIYYeHbI B pa3- 
HbIX OMbITaX. YKA3aHHbIe MOPPeWHOCTH PaBHbl CyMMe CTaTHCTHYeCKOH Morpell- 
HOCTH, MOPpeluHOCTH Mpu oMmpeseseHHuH TeeCHOrO yruia HM NOFpelIHOCTH, BO3- 
MOMKHO, JOMYWeHHOH MpH OTeeHHH Tpynnbl TPeKOB JeHTPOHOB OT TPeKOB, 
NpHHaqiexkallux uacTHlamM Apyrux rpynn. AOcomoTHad BemuunHa AUuddpepen- 
WHabHoro ceyeHun peakunn Lif(a, d)Be® npn E, = 10,15 Msp ana yraa 58° 
B CHCTeMe IleHTpa HHeplun paBHa 6,7 MOapH/cTepaguaH. OTKOHeHHA 3HadeHHit 
uddepeHuvaIbHbIX CeYCHHH, MOJIYYeCHHbIX B Pa3HbIX OMbITAaX, OT STOTO cper- 
Hero 3HayeHHA He mpeBbilliann 37%. MutrerpambHoe ceyeHue, OleHeHHOe MHTer- 
pupoBaHHeM yrvioBoro pacnpesesmeHua, mpH &, = 10,15 Mss He Menblille 
50 mMOapu. C yBemuuennem 9Heprun oT 10,15 Jo 13,2 Mas ceueHue yMeHbulaetca. 

Pe3ko aHH30TponHad, MiaBHO MeHAIOWaica c 9Heprueli, aCHMMeTPHUHAaA 
OTHOCHTeIbHO yruia 90° cbopmMa yrmoBbIxX pacnpexenteHui, XapakTepHoe cmemleHue 
MHHHMYMA@ B CTOPOHY MeCHbILMX yIIOB MPH yBeIHYeHHH SHEprun OomMOapyup y1wo- 
(UX YaCTHI, a TaKKe JOBOJIbHO OobUloe NoMepeywHoe CeyeHHe PeaKUMH YKa3bI- 
BalOT Ha BaXKHYIO POJIb Mpollecca, MmpoTeKatousero 6e3 OOpa3s0BaHuA COcTaBHOrE 
apa. Iloxoxe, uro uMeeT MecTO BbIOMBaHHe JleHTPOHOB u3 sep Li® a-yacru- 
WaMu H 4YTO, CIeMOBATEIbHO, IKCNCPHMECHTAJIbHbIC Pe3YJIbTATbI YKA3bIBalOT Ha 
cyulecTBoBaHHe B Ape Li® HekoTopoe BpeMA X%uHBYyUeH NOACTPyKTypbI B Bue 
JeHTpoua. 

Bplio MpoBeseHo CpaBHeHHe pesyJIbTAaTOB, NOJIYYeHHBIX Ha OMbITe, c TeopHelt 
Batnepa (*). OcHoBHoe coctosHue spa Li® B a-JeliTpoHHOH Mmogzenu — s- 
cocTOAHHe, CNHH paBeH | (cnuHy Aelirpona), cnuH KoHeYHOTO agpa Be® pasen 
HyJ10; mosTomy, ecu peaxuuto Li%(a, d)Be® paccmarpuBaTb Kak BbIOHBaHHe 
u3 afpa Li® neTpoHna u nocselyoOllu 3aXBaT G-YaCTHIbI, TO BO3MOXKHO TOJIbKO 
1 = 0. Ha puc. | paqom c akcnepHMeHTaIbHBIMH TOUKAMM CIVIOWIHbIMA KpH- 
BbIMH MIPeACTaBJIeHbI YIvIOBble paciipeseneHuA, BbIUHCIeCHHbIe mo dopmywe 
Barnepa. IIpu strom napamerp «pafuyc B3auMojlelcTBHuA», xapakTepH3yroulNit 
paccTosHwe MexKy WeHTpaMH TA*KecTH BXOAUIMX B cocTaB sagpa Li® nog- 
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CTPYKTYPHBIX %-YACTHL H elHTpoHa, NpHHAT paBHbiM 8,5-10° cm. Kak Bul- 
HO, HMe€TCA HeKOTOPoe coorBetcTBHe TeopuHH Batyepa c 9KCNePpHMeHTaJIbHbIMH 
pe3ybTaTamMH. OTMeTHM, YTO HMEIOTCH TaK2%Ke MH HEKOTOPbie 9KCIMCPHMECHTAIbHbIE 
yka3aHHA Ha CyUleCTBOBaHHe MAKCHMYMOB KPHBbIX YIJIOBbIX pacnpeweseHni Mpu 
MaJIbIX yrvlaxX, OJIM3KMX K Hysio (ocobeHHO upH E,, paBHom 8,34 u 10,15 Mos), 
OMHAKO HaQeKHO OTACIHTb JeHTPOHbI OT APYruX YaCTHL B ITOH OOMACTH yrsIOB 
ObIJIO HEBO3MOXKHO. 

B 3aksl04ueHHe aBTOPbl BbIPaxKalOT MPH3HATeMbHOCTbh COTPpyAHuKaM u- 
3HKO-TexHuyeckoro uHCTHTyTa AH CCCP, cojelicTBoBaBuIMM BbIIOJIHeHHIO 
HacToslleH padorul. 


Tloctynua0 
26 VI 1959 


UMTHPOBAHHASA JIMTEPATYPA 


1H. J. Watters, Phys. Rev., 108, 1763 (1956). 2 JI. JIanugay, A. CMopo- 
Auuckui, Jlekuuu mo Teopuu atomuoro agpa, M., 1955. 3 J. Dabrowski, J. Sa- 
wicki, Acta Phys. Polonica, 14, 323 (1955). *M.Tennept-Matep, H.T. J. 
Meuceu, QnementapHaa Teopua agepubix oOomouek, WJI, 1958. *® D. R. Inglis, Rev. 
Mod. Phys., 25, 390 (1953). §® G.E.Tauber, T a-Y ou W u, Phys. Rev., 93, 295 (1954). 
SeNa Atitsttre.t i 6S-05 ities | i: McManus, Phys. Rev., 92, 351 (1952). ek aad We 
Butler, Phys. Rev., 106, 272 (1957). ® GM. Frye, Phys. Rev., 93, 1086 (1954). 
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Jloxxann Akagemuu nayx CCCP 
1959. Tom 129, Ni 3 


TEXHHYECKAA PH3SHKA 


B. K. KPHLUKAS, akanemux T. B. KYPAIOMOB uw W. A. OCHNbAH 


O MIPHPOJE H3MEHEHHM MOYJIA FOHTA TPH TEPMH4ECKONM 
OBPABOTKE OJHO®A3HbIX CNJIABOB HA OCHOBE HHKEJIA 


B pa6orte (1) Mbr CooOmaIH O 34BHCHMOCTH MOLYJIA yUPyrocTH OHOasHOro 
tTBepyoro pactBopa Ni — Al or TrepMuyeckol oOpaOorKu. Bpwio noKa3aHOo, YTO 
110 OTHOLMECHHIO K BeJIHUMHE MOJYJIA YIPyrocTH TBepAbIH PacTBOP MO*KeT Haxo- 
JMTbCA B ABYX cocronHHaAX: A (c HH3KHM 3Ha¥eHH¢M MOLYyIA) H B (Cc BbICOKHM 
3HayeHHeM MOfyuia). Ja mMepeBoya cnaBa Hu3 coctroxHua B B coctonHue A 
HeOOXOAMM HarpeB AO Temnepatyp BbilLe 600—700° c noceqy!OULMM Me]JIeHHbIM 
oxulaxkeHHem. Iloppiuenne TeMmepaTypbl OTKUra BHIlUe 700° mpHBOANO K MOCTe- 
Me€HHOMY TafeHHIO MOJyuJs. 

Hao6opor, ia nepepoga cnviaBa u3 cocrosHua A B cocTtosHHe B JoctaToueH 
HarpeB 20 Temnepaty pb 300° cmocexyIoulMM Ox1ax%kKeHHeM B Bose. [IpuaTom yxKe 
Harpes mpu 100° BbisBam 3aMeTHOe NOBHIINeEHHe MOAYJA, BOSPacTatoulee MPH M0- 
BbILMeHHH TeMNepaTypbl 3aKamku oT 100 yo 300°. Ecau xe oxmaxKeHue mocle 
Harpespa Ha 300° uu No Gomee BLICOKUX TeEMMepAaTyP MPOH3SBOANMOCb MeWICHHO, 
To coctosHHe A He M3MeHHAUIOCD. 

OKCHEPHMeHTaJIbHbIe WaHHbIe MO H3yYeHHIO H3MeHEHHH MOA CiuaBa Ni— 
Al mpu pa3iMuHbErx TepmMooOpaboTKax (*) NO3BOJIHMIM 3aKJIOUHTb, YTO COCTOS- 
Hue B (c BbICOKHM MOJYJIeEM) B 3aKaJICHHOM CIlaBe He ABJAJOCb Pe3syJIbTaTOM 
NepeoxaxKNeHHA JO KOMHATHOH TeMMepaTyPbI COCTOAHHA, CTAOHJIbHOLO MPH BbI- 
COKHX TeMMepaTypax, a BOSHHKAJIOB pe3ybTaTe OBICTPOrO OX/IaKIeCHHA B HH- 
TepBasle Temnepatyp oT 300° 20 KOMHaTHOH TemmepaTyph. 

Tor (bakT, 4YTO BeIHUHHA S*pdekTa H3MCHCHHA MOyJIA He 3aBHuCea OT Bpe- 
MCHH BbIJeP2XKKH CIWIaBa MPH MOBbILICHHOM TeMMepaType, a ONPeMeNANAaCh JIMLUIb 
TemnepaTypOH, OT KOTOPOH MPON3BOANMACb 3akaKa, TAKKE CBUCTEIbCTBOBA, 
yuTO HH B Mpomecce HarpeBa, HH B Mpolecce BbIAepKKU CnaBa, HAXOMAMerocsA 
B COcTOAHHM A, B HEM He MPOMCXOAHIO H3MeHeEHHH, MPHBORALIMX K OOcyxae- 
Momy 2ipdexTty. Takum o6pa3om, mepexoy oT cocrosaHua A B cocrosHue B He 
MOr ObITb CBA3aH C Mpoleccom nepepacipeyeeHua aTOMOB, HMEIOULHM MeCTO B. 
paHee ONNCaHHbIxX cayyaax (',? 

B nactosileH padote uccaeloBaslach 3aBMCHMOCTb MOJYyJIA yupyrocTH oT 
TepMHYecKOH OOpa6oTKH Ha OOpPasiax 4YMCTOrO HHKeA U H€KOTOPBIX TBEPIBIX 
pacTBOpoB Ha ero OcHOBe. Hcnomb30BacA 2IeKTPOMUTHYECKHM HUKeIb, DBa 
pa3a mepenaBieHHbld B BakyymMe. Mccneqopanucb cnappr Ni + 10% Cu, 
Ni + 10% Co, Ni + 3,5% Mo. Bee sTu cnaBbI BO BCeM HHTepBase repmooOpa- 
OoTOK ObWIH OHO*asHBIMH. 

Okasal0cb, UTO ONHCHIBaeMbIH addekT H3MCHEHHA MOYyIA ynpyrocTu B 3a- 
BUCHMOCTH OT CmOcoOa OX/aKCHUA OT BLICOKHX TeMMepaTyp HMeeT MECTO Kak 
B YHCTOM HHKesle, TaK WH BO BC€X HCCJICNOBAHHBIX TBEPAbIX PacTBOpaXx. 3aBHCcH- 
MOCTb MOJyJIA OT TeMNepaTypb! OOpaOoTKU A pANa UCCMeAOBAHHbIX CNWaBoB 
noka3aHa Ha prc. |. 

BuHO, YTO KaveCTBEHHO 3aBMCHMOCTb JIA HAKeJIA UM IA BCEX TBEPbIX pac- 
TBOPOB OMHHAKOBa H MOBTOPAeT AHAJIO“MYHYIO 3ABHCHMOCTb WIA CnuiaBa Ni — Al. 
Pa3Hulla B 3HAY€HNAX BEMMUMHbI MOLyA Jaa coctronuui A u B xone6nerca 505 
5% gaa Ni no 12% ana cnnaspa Ni — Co. 
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Puc. 2. MuxpoctpykTypa HHKea@ H ero ciwaBoB. @—- HHKelb, OTKUr 
1000°; 6— HuKeIb, 3aKkanKa 550°; e— Ni-+ 10% Cu, saxanka 500°; 
2— Ni+ 9,6% Mo, 3aKamka 550° 


Puc. 3. a@— MukpoctpyKtypa ciaasa Ni-+ 3,5% Mo mocne 3akaaku or 590° 
(500 x); 6 — B HHTepepeHIHOHHOM MHKpocKore 


JAH, t. 129, Ne 3, Kpuuxas, Kypaimos uw Ocunban 


ae 


Xapaktepnaa Avia cocroanusa B MukpoctpyxKtypac HasM4HeM Oombuoro uncAa: 
WHAM CKOIbKeHHA, HaOMIOLaBuaaca B cnuiaBe Ni — Al (2), Tak2xe Onwia 06- 
Hapy2KeHa B HUKeIe H B TBepfbIxX pacTBopax Ni —Cu, Ni —Co, Ni — Mo 
noce 3aKaJIKM OT TeMNepatyp Bpie 400°. Tlocne snexTponouMpoBKu B CcepHosii 


KUCJIOTE o6pa3 WbI HarpeBa- 


SNS & 


JIMCb B BAKYYME JO 3a aHHOl Anan ' 

TeMMepaTyPbl, a 3aTeM 3aKa- / ni Ni-Mo Ni-Co 
JHBaIHCb B Bose. Ilocne 3a- 

KaJIKH Ha NOJMpOBaHHOH M0- 4 
BepXHOCTH BO3HHKalI pesbed, ii 
KOTOpbId Obl BHeH Od 

MHKPOCKOTIOM B Ble Mapasi- > 

JI€CIbHbIX JIMHHH CKOJIbKCHHA aad ator 


(puc. 2). BepruxanpHoe éme- 7 200 409 600 é00 10°C 8 200 $00 6a0 800° 0 200 400 Bin éb0 °C 
a G r emnepamy pa OmnyeKa ie 

IMCHHE 110 OTACIbHBIM IHHHAM = -\ 

CKOJIbXKCHHA MOXKHO Opvio 3 UR! 

HaOs0aTb B HHTepdepenn- d 34 

OHHOM MHKpockone (pre. 3). i I 

BemmuuHa  BepTHKabHOrO 2 

CMeLI€HHA MO JIMHUAM CKOJIb- J 

*KCHHA ONPeMeAach B 3ee- b ‘ 

Mo crte cr HOR BONDI 0 200 400 600 600 100°C 0 200 400 600 800°C 0 200 406 600 800 %C 


0,54 p, ee 3HaueHHA KOWe- 
6anucb oT 0,25 no 0,05 » ana 
Pa3JIHUHbIX JIMHHH CKOIbxKe- 
HHA. 


HCCJICEMOBAHHBIe CIIaBbl B CO- 
ctonHuax A u B-~ uMmewT 


Temnepamypa 3akanku ———>- 


#BPyc, 1. Usmenenve mogyan TOura nukes uw craaBoB: 
Ni— Mo u Ni— Co B 3aBucuMccTH OT pexHMa TepMH— 

‘ uecKoH COpaOoTKH. / — uCXOHOe COCTOAHMe cnuaBa — 

Oxka3al0Cb Take, YTO  3akanka oT 1000°; // — ucxogquoe cccToAHHe climapa — 


om«Kur mpx 1000° 


He TOJIbKO Pa3JIHUHbIe 3HAYeCHHA MOJYJIA YMpyrocTH mp KOMHATHOH Temmepa- 
Type, HO MU pa3JIHuHy!O ero TeMMepaTypHyto 3aBucuMocTs. Ha puc. 4 noKa3ana 
TeMMepaTypHaxA 3aBHCHMOCTb MOJlyJIA YMPyrocTH 4MCTOrO HUKe/A MOce 3aKka- 


ra) a3 


oa v2? 
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0f ved 
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alan See eRe ey / 

'S D 23 
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95 100 200 300 400 500°C 0 100 200 300 400 500 600% 


Puc, 4. TemnepaTypHaaA 3aBHCHMOCTb MO,lyJA 

lOura HvuKena uw civiapop Ni— Co, Ni— Al 

u Ni— Mo nocne pa3iHuHbIX TepMHYeCKHX 

o6pa6oToK, a— 3aKamka 1000°; 6 — orxur 

700°; e— ormxur 800°; e— oraur 850°; 0 — 
om«Kur 900°; e— oraxur 1000° 


KH HW OTKUTA, a TaKxKe aHaorMunaa 
TeMNepaTypHad 3aBHCHMOCTb MOJyJA 
ypyrocTu JBOKHbIX cnviaBoB Ni—Co, 
Ni — Al, Ni — Mo. 

BuHO, 4TO JIA OTOXKKEHHDIX OO- 
pasuoB (cocrosxHue A) Temnepatyp- 
Had 34BHCHMOCTb MOJyJIA yupyrocTu 
B WHTepBasie OT KOMHATHOH Temme-— 
paTypbl Jo Touku Kropu HocHT aHo- 
MaJIbHbIM XapakTep HW BbipamKkaerTca 
KPHBOH Cc MHHHMyMOM. MuHumyM Wis 
HUKeA WexKUT mpH 200°, ANA cniaBa 
Ni —Co nmpu 250°, aaa cnnapa 
Ni'— Al oxono 100°, a ana Ni — Mo 
cmMellaeTca 0 Oosee HU3KNX Temnepa- 
Typ. Ilocne 3aKamku OT TemnepaTypbI 
BbIUe TeMNepaTypPbl MOMHOrO Nepexo- 
na A->B anomaiua Mo,yna yupy- 
TOCTH HcuesaeT H MOAYJIb ypyrocTH 
WIA BC€X CMaBOB B COCTOAHHH B mo- 
HOTOHHO MajlaeT c TemMepaTypon. 


Kak BHJHO H3 puc. 4, KPHBbIe TEMMepaTyPHOH 3aBHCHMOCTH MOJyA Aaa 06- 
pasion B coctosHHu A u B BcTpeuaioTca B TouKe Kiopu uw pH JasbHenwem no- 
BbILMeHHM TeMMepaTypbl CoBnafaroT. AHasIOrMuHble AaHOMAJINH B TeMMepaTypHOH 
3aBUCMMOCTH MOJYJIA YIPyrocTH OTOXOKEHHOFO HHKEIA OMHCHIBAIMCb B paboTax 
(3,2). DTO CBA3bIBaJIOCb C ABJIGHHEM M€XAHOCTPHKUHH, T. €. H3MCHEHHEM JOMeH- 


c 
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HOM CTPyKTYPbI (eppOMarHeTHKa MPH HaOKeHHH MONA yIpyrHx Hall pa 2KeHHH 
BO BP€MA MEXAHHUECKOLO HCMbITAHHA, IPH ONpexeeHHN MOLYIs. IIpu ucnpiraHHn 
B M@PHHTHOM Mose BEIMYHHa STOH AHOMAJIHH YMCHbIWaeTCA C YBEJIMYEHHEM MOA 
H MPH BeEJIMUMHE MOA, MpeBbIWAaIOWeH MOMe HaCbILIeHHA, AHOMAJIMA MORyJIA HC 
yesaeT coBcem (°). 

B 2Toli cBA3H MpHposa BIMAHMA TepMHYeCKOH OOpaOoTKH Ha MOfyJb yipy- 
TOCTH HHKeA HW TBEPALIX PpaCTBOPOB Ha efO OCHOBE CTAHOBUTCA ACHOM. 

B mpomecce H3MepeHHA MOYJIA yMpyrocrTH Ha OOpaszell HakJabIBAaeTCA MOVIE 
yUpyrux HanpsxKenuli. StH HanpaxKeHHA, KpoMe uNCTO ympyroH Repopmalnn 
pPelle€TKH, NPHBOAAT K MepeCOPHEHTHPOBKe JOMEHOB (PeppOMarHHTHOH CTPyKTyPbl, 
UTO BbISbIBAeT JOMOMHUTEADHYIO JeopMalluio CTpHKIMOHHOrO XapaxkTepa. Buiue 
TouKH KriopH MexaHOCTpHKUHOHHaA epopMalluA OTCyTCTBYeT. 

Tlocne 3akaIKM CTpyKTypa HCCeOBaHHEIX OOpa3loB H3MeHAeTCA. OO 3TOM 
CBHJeTeEIbCTBYeT MOABIEHHE OOMbUIOTO YMCA JMHUM CKOJbKeCHHA Ha MOBEPX- 
HOCTH WwuINda (puc. 2). TloaBuBuimeca MPH 3akaJIKe MJIOCKOCTH CKOJIbxKCHHA MO- 
TYT CJIy2KUTb MpeNATCTBUAMH JIA JBH2KCHHA OMCHHbIX CTCHOK IPH HaJlO*KeHHH 
Nowa yApyrux HanpsxKenui. Tlostomy nocse 3akamku (cocrosHHe B) NoxBHxK- 
HOCTb JJOMCHHBIX CTCHOK CHJIbHO Or paHiyuena HW M€XaHOCTPUKIMOHHAA Jemopmallna 
Mala. BBuyly 3TOrO aHOMaJIHH TeMMepaTyPHOM 3aBHCHMOCTH MOJYJIA B 3aKaJeH- 
HOM COCTOAHHH He HaGl0MaeTCa, a 3HAYeHHe MOJLYJIA MPH KOMHATHOM Temnepa- 
Type BbIlle, YeEM y COOTBETCTBYIOINNX OOpasloB nocme oTKUra. XapakTepHcrTH- 
yeckaad TemMepaTypa, OmpefeseHHad PeHTTeCHOBCKHM Me€TOJOM, B COCTOAHHAX 
A u B aaa cnnazposp Ni — Al u Ni — Cu oxa3anacb OfMHAaKOBOH. 

Takum o6pa3om, pa3Hulla 3HaveHWH MOAYA yIpyrocTH mocse 3akaJIKH HU OT- 
*Kura WIA HUKeIA WU CFO TBEPAbIX PAaCTBOPOB OMpefeAeTCA He Pa3JIMUHEM B Be- 
JIM4MHE CHJI CBASH, a BALMAHMeM CTPyKTyPbI Ha M€XaHOCTPHKUMOHHY!O epopMa- 
IMO (eppOMarHHTHbIX OOpa3sioB. 

HanpsxeHua, MpHBOAAUMe K CKOJbXKCHMIO MPH ObICTPOM OXJIaxKMeHHH, He 
CBA3AHbI C MpOTeKaHHeM MAFHHTHOTO MpeBpallileHHA B Mpowecce OXxaKeHHA, 
TaK KaK CJI€/IbI CKOJIbXKCHUA MOCMe 3akaIKU HaOMOJaNucb Ha NapaMarHuTHOM 
IIpH KOMHaTHOHM Temmepatype cnmaBpe Ni + 9,6% Mo (puc. 2 2). 

Uto kacaetca u3MeHeHHa MOZyaa LOnra mpu oTnycke MacTHyuecKH JepopMu- 
POBaHHbIx cmaBos (',”), TO OHO OOyCJIOBMUBAaeTCA H3MCHEHHeEM pacnpeseseHHuA 
ATOMOB B TBepjoOM pacTBope. B 3TOM cyyae Napa JIebHO C H3MCHEHHeM MOLYJIA 
M3MeHACTCA MH XapakTepucTHYecKaNd TemMepatypa (TenOBOH dakTOp paccesHHA 
PeHTTeHOBCKHX JIy4eli). 


Tloctynuso 
3 VIII 1959 


HWHTHPOBAHHAH JIMTEPATYPA 


B, B. K. Kpuukaa w pt, MAH, 124) Ne 1 (1959)s 
KypAwWMosB 4H gp., Ons. mer. uw Metanmopen., 4, B. 3 (1957). 
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Joruann Akagqemun nayx CCCP 
1959. Tom 129, Ne 3 


TEXHHITECKAA PH3HKA 


B. H. POMAHEHKO ux B. HW. HBAHOB-OMCKHH 


K TEPMOJMHAMUKE TBEP]bIX PACTBOPOB 
HEKOTOPbIX NOJIYMPOBOXHHKOBbIX CHCTEM 


(ITpedcmaeneno akademuxom A. &. Hodde 17 VII 1959) 


TepMomMHaMHyecKHe HCCJIeEQOBAaHUA TMOJYMPOBOAHHKOBbIX TBEPbIX PaCTBO- 
POB MOryT NaTb mpefcTaBNenue O XapakTepe B3aMMOLeHCTBHA KOMMOHeHT. IIpu 
MNOMOMM STHX MCCJIEMOBAHHH MOMKHO TakxKe ClleaTb PAX BbIBOMOB O 3aKOHOMep- 
HOCTH H3MeCHCHHA SJIEKTPO(H3HYeCKHX CBOHCTB C COcTaBOM pacTBopa. Kpome 
TOrO, TaKHe UCCIeEMOBaHHA OyAyT BeCbMa MOe3HbI IPH M3y4eHHH PAMa TEXHOO- 
THY€CKHX BOMPOCOB MPHFOTOBJICHHA PABHOBeCHbIX TBEPAbIX PaCTBOPOB. 

C sto TouKH 3peHHA Hamu ObliM M3yyeHbI cuctema Ge—Si u kBasHOuHap- 
HbIH paspes InSb — GaSb rpomuon cuctempi In — Ga — Sb. BuiGop o6bextTos 
Obl] OOYCJIOBJIEH TEM, UTO YKa3aHHbIe CHCTEMbI ABJIAIOTCA THMMUHBIMH MOMYMpo- 
BOJHHKOBbIMH TBEPAbIMH PaCTBOPaMH 3aMelleHHA, a TaK2Ke TeM, YTO WIA HUX 
M3BECTHbI BCe HeEOOXOMHMbI!e JWIA TakOrO MCCeLOBaHHA 9KCHeEPHMeHTAaJbHbIe 
JaHHBIe. 

HccaeqoBanue MpOv3BOAHJIOCb MeTOMOM CpaBHeHHA 9KCHePpHMeHTAaJIbHbIX 
(basOBbIX WHarpaMM C WMarpaMMaMH, PaCCUMTaHHbIMH B MpvOHKeHUU PerysAp- 
HbIX PacTBOpoB. PacueTbI NPOM3BOANIHCh Np MOMOWLM ypaBHeHui Kameuell- 
Kol (1). Ecam mpHHATb, YTO JHEP CMeLLEHHA B TBEPAON UM 2KUAKOH ctbasax paB- 
Hbl, TO 3TH YPaBHeHHA 3alHIyTCA B Bue 


G2 —y)7 —Q, =n —!, 
[(1—x)?—(1— y)"1V—Qp = In=; 


3ecb X H Y — MOJAPHbIE JOMM TyrOMMAaBKOH KOMMOHEHTHI, COOTBETCTBEHHO, 
3 2KMAKOH wu TBepsOH cba3sax, V — mpHBeseHHaA SHeEPrHA CMeIeCHHA, PaBHaA 
V/RT, rye R —ra3opax mocrosHHas, a V — 9Heprua cmMeuleHHaA Ha | Mou. 
Besmmunna Q,; ompehkemaeTca Kak 

le 


a= (1-4), (2) 


ye g;— CKpbiTaa TemoTa, a 7;— TemnepaTypa WiaBeHuA i-H KOMMOHEHTHI. 
Annexc A OTHOCHTCA K JIErKONMaBKOH, a MHeKc B k TyronmsaBKOH KOMMOHeHTAaM. 

B pacuerax UCnOmb30BaIHCb CleLyIollve 3HaYeHHA TeMWIOT H TemmepaTyp 
wiapnenua: 9,45 kkan/Mob u 1713° K gaa Si (7) u 7,13 kKan/Monb uw 1231° K 
wia Ge (3). Coorpercteyroulve Janupie in InSb (6,1 kKan/Monb u 798° K) u 
ia GaSb (6,0 KKan/Monb u 976° K) B3aTbI u3 padorTnl (°*). 

Tlops0k M 3HaK SHEP CMeLICHHA OMPeMeANHCb MO HECKOJIbKHM TOUKaM 
)KCHEPHMEHTAIbHbIX (PasOBbIX AHarpamo. JaipHeliniee yrOuHeHHe STHX 3HayeHHhi 
IPOHSBOAMMOCh U3 yCIOBMA HavJyuero MpOXo*KeHuA paccuMTaHHO KPHBOH 
lepe3 SKCIePHMeHTaJIbHbIe TOUKH. 

Pemenue ypaBuenui (1) MoxHO MpoBecTH TOMbKO rpaduyeckHM cmocobom, 
OTOPHIHi SHAYHTEMbHO YMpoUlaeTCA, CCH ypaBHeEHUA MpeocOpasoBaTb K Buy 


C (x) —C (y) = Qa — Qa, (3) 
D (x) — D(y) = Qa; 


(1) 
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37,eCb 
Fy 78 
C (2) = —22V + In eae 


- (4) 
D(z) =2°V + In] 2): 
Ha puc. 1 us06paxena cbasoBad WMarpaMMa JIA CHCTEMBI Ge — Si, paccun- 
TranHaa npn V = +2200 kau/Monb (commas muna). BugHo, YTO 9KcMepH- 
MeHTaIbHbBIe TOUKN Llropa u Kem 
“Wr ma (5) xOpomlo 0xaTCA Ha NOCTpOeH- 
og HbIe HAMM KPHBble JIMKBULYCa HU COIH- 
myca. TonoxuTebHblit 3HaK 9HEPrHn 
CMeII€HHA TOBOPHT O TOM, 4TO B3aH- 
MojlelicrBue aromos Si — Si u Ge — 
Ge B cmulaBe CHJIbHee BAHMOJeHCTBHA 
aromos Si — Ge. B uuTepBase TeM- 
nepaTyp Mexy TemmepaTypow miaB- 
neHua Ge wu TemnepaTypoH mapse- 


Hua Si V 3aKIOUeHO COOTBETCTBEHHO 


1600 
1300 


1400 


1300 


CAN ; j 
G0 0 2 0 @ 2 6 0 8 9% M0ar% Bupenenax oT 0,90 no 0,64. Takum 
B mpex 
St o6pa3s0M, HepaBeHCTBO 
Puc. 1. Pasopaa WuarpamMa cucTempr Ge — Si i 
(a— oxsaxKeune, 6-— narpeBanne). CnsouiHOH | V | <2, (5) 


JIHHHeH H3cOpaxkena JHarpaMMa, paccunTaHHaA s 
nasi V = +2200 kan/monb; myHkTupHaa munua © ABU AFOWe©eCA, COMIaCHO Kamenenkon, 


paccuuTaHa JWid CJlyy¥ad MUeallbHOrO pacTBopa. KPHTeCPHeM o6pa30BaHHa TBEPAbIX 
OKCHepHMeHTaIbHbIe TOUKH B3ATEI H3 padorel (°) PacTBOPOB, XOPOLUO BBINOHAeCTCA B 

39TOH OOacTH Temnepatyp. HepaBen- 
CTBO OCTaeTCA CMPaBeVIHBbIM JO TeMnepaTyp nmopsyKa 300° C, HuxKe KOTOPBIX 
JOJIXKHO OpliO Obl MPOHCXOAHTb paccoeHue pacTBopa. OHaKO MpHHHMasA BO 
BHMMAaHHe, YTO MPH 3STHX TeMMepaTypax Auddy3uA MpOHCXOMHT Kpaline mep- 
JIGHHO, MOMKHO OXKHLAaTb, UTO U B ITOK 
o6acTH TemnepaTyp pacnafa TBepjo- 
ro pacTBopa He Npousor er. 

IIpu uccneqoBaHHH  CHCTeMBI 
InSb — GaSb ue yqanocb noxo6path 450 
He 3aBHCAMeH OT cocTaBa 9HeEprHuH 
CMelleHHA, KOTOPaA NMO3BONNNAa ObI 
MOYYHTh xXopomee copnazeHue c 5H 
9KCNEPHMeHTaJIbHbIMH TOUKaMH. Han- 


C 
700 


JYUWHA pesyibTaT faeT V= _ = 55 

= +3000kan/Moub (cM. pune. 2). Kak 

BH HO H3 PHCyHKa, axe B 9TOM Culy- 0 20 40 60 80 s0man% 
wae He BCe JKCNEPHMEHTAJIbHbIe TOUKH GaSb) > 


XOPOIO WO*KAaTCA Ha PaCCUHTAHHY!IO pi. 9 @asopaa meannan 6 
ea a ar Ma KBda3HOHHAap Horo 

KPMBY!O JIMKBULyca. ITO oOcTosTeIb- paspesa InSb — GaSb cucremur In — Gate Sb. 
CTBO HaBOJHT Ha MBICJIb, YTOBCY4ae CrvioWwHoH saMHMel Uu3s0Opaxena AvarpamnMa, 
cuctempl InSb — GaSb npu6muxKenve paccuntannaa =yna V=-+3000 kaa/mons; 
PperyJAPHbIX PaCTBOPOB He ABJAeTCA iA Nays cant pe ee ee 

5 BOpa. OKCIePHMeHTaJIbHble TOU- 
BIIOJHE YHOBJICTBOPHTCIbHBIM. Ilo xu esate: na pa6otn (*) (a— pentren, 6 — 
BC€H BeEPOATHOCTH, OTKJIOHEHHE OT TepMHYeCKHH anHavHus) 
PperyJIAPHOCTH CBUJETEIbCTBYeT O He- 
OMMHAKOBOM XapakTepe B3AMMOJeHCTBUA KOMMOHEHT B Pa3HbIx OOACTAX COCTaBa. 


TonoxwkurenbHblit 3HaK SHEP CMeIICHHA M OM3Kue K KPHTHYeCKOMy 3Haue- 
Hus V (or 1,87 go 1,54 B unteppane 798—976° K), 10-BHMMOMy, yKa3bIBaIoT 
Ha TeHJCHUMIO K OObEMHEHMIO OLHOMMEHHBIX KOMMOHEHT cruiaBa. TBepypie pac- 
TBOpbI B cucteme InSb — GaSb, BeposTHo, 6onee 6nu3KU K paccoennio, 4eM 
B cucteme Ge — Si. Ognako u 3ecb MasbIe CKOpocTu Auppy3un B TBepAOH case 
MPUBOAAT K TOMY, UTO SKCIEPHMeHTAIbHOrO pacnagwa pacTBopa He HaGmOMaOCh 
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nee es dl _ 


axke IPH OTKHTe B TeYeHHe HECKOMBKUX MecaueB mpu 450° C (°) (cormacno npn- 
|ATOMY KpuTepuio (5) npx V = +3000 kan/Monb pacnan owen mpoucxo- 
(Tb TIPH TemmepaTypax Huxe 470° C). 

Tlapametp 9HeprHv CMeIIeEHHA, YHCIeEHHO ONpesenAembIlt npu nocTpoeHuH 
Aa3OBbIX AHarpaMM, BXOJMT BO BCe TepMOAMHaMMYeCKHe cbyHKuUHH (’). Takum 
Opa3s0M, Me€TOX, HCNOMb3OBaHHBIM B HACTOAUel paOoTe, MOXKeT OKa3aTbCA M0- 
|eE3HbIM IPH BbIYHCJICHHM pAa TePMOAHHAMMYECKHX BEIHUHH JIA TBEPAbIX pac- 
BOPOB 3aMelIeHHA. 

ABTOPbI MOMb3YIOTCH CIyYaeM BbIPASHTb OarofsapHOCTb PyKOBOMTeENAM 
adoTn b. T. Konomutiny u B. M. Tyuxesnuy 3a pa WeHHbIX COBeTOB, a TaKxKe 
1. A. Toptonopoli 3a o6cyxJeHHe pesyJbTAaTOB. 


@y3uKO-TeXHHYeCKHM' MHCTHTYT Tloctynuao 
AxkajlemHu HaykK CCCP 15 VIT 1959 


UHMTHPOBAHHAA JIMTEPATYPA 


1.C. Kamenenxkaa, [Ipo6nempl metantnopeyqeHHa HM Qu3uKH MeTasoB, 1949, 
fits, ~ 2) E. Conw e fl, 2 Proc. fh Re E.°40,°1827, (1952). 9S.0 Wei time, Zsaf 
fet., 43, 158 (1950), *W.Shottky, M. Bever, Acta Met., 6, 320 (1958). 
H. Stéhr, W. Klemm, Zs. anorg. Chem., 241, 305 (19389), ®J. Wooley, 
Smith, Proc. Phys. Soc., 72, 214 (1958). *’E.Guggenheim, Mixtures, Oxford, 
952, 


Gt 559 


Jloxxagn Akagemun wayk CCCP 
1959. Tom 129, Ne 3 


KPHCT A/JIJIO! PA®HA 
H. H. HEPOHOBA u akayemux H. B. BEJIOB 


CHUMMETPHS CEFHETOIJIEKTPHKOB 


Hegzapno 6pi0 noKa3ano ('), YTo TOUeYHaA (MaKPO) CHMMeTpHA cbeppomarHe- 
THKOB onucEIBaeTca 31 rpynnol Xeema—lTlyOunkopa u3 oOulero unca Mocmey- 
Hux 90 (mu0c-MuHyc-rpynibl, YepHO-Gevble ()). Kak H3BeCTHO, CerHeTO3JIEKTPUKH 
ABIAIOTCA AHaOraMH (PeppOMarHeTHKOB B TOM CMBICII€, TO HanOowee xapak- 
TePHbIM 3JIEMEHTOM HM TOrO HM Apyroro COCTOAHHA ABJIACTCA OCHOBHOH BeKTOP, 
HO TOCAeHM Oy eT AaKCHaJIbHBIM B CLydae (PeppOMArHeTHKOB UH OOBIYHBIM NOAP-’ 
HbIM JI CerHeTOSIeEKTpUKOB. MakcHMaJibHad CHMMeTPHA AKCHaIbHOFO BeKTOPa 


soho rile Iluppp 


a mim? & MONAPHOTO — 


OyKBbI — 3TO «HHTepHa- 


mom m~ 
WHOHAJIbHbIe> OOOZHAYEHUA OCel HM MIOCKOCTeH CHMMeTPHH; WITPHXOM cBepxy, 


Ta6Onuna 1 


Ipynnbl CHMMeTpHH 
Kpucrasorpapuveckue 


CHCTeEMBI 


cbeppoMarHHuTHbIe 


ceTHEeTOSJIEKTPHYeCKHEe 
TpukKsIHHHad | (yeh 2) 1 Py loayiae 
* 3) 121, 4) 112’, 5) m1, 6) 44m’,| 3) 424, 4) 112°, 5) 171, 6) 14mm 
ne EES 7) 12/m4, 8) 112"/m’ 7) 12/m'1, 8) 142’/m 
PomOuueckan** 9) m’m'2, 10) 2’m’m, 11) 2'2°2, | 9) mm2, 10) 2’mm’, 11) 2’2°2 
12) m’m’m 12) mmm’ 
43)°4, 14) 4272", 15) 47m, | 13) 4,14) 42°2", 45)" aaa 
TetparoHaJibHasn 16) 4m’m’, 17) 4/mm'm' 16) 4mm, 17) 4/m'mm, 
18) 4, 19) 42’m’, 18) 4°, 19) 4'2’m, 
20) 3, 21) 32’, 22) 3m’, 23) 3, 20) 3, 21) 32’, 22) 3m, 23) am 
PexcaronabHaa 24) 3m’, 25) 6, 26) 62’2’,27)6,| 24) 3’m, 25) 6, 26) 62’2’, 27) 67, 
28) 6m'2’, 29) 6/m, 30) 6m'im’,) 28) 6’m2’, 29) 6/m’, 30) 6mm, 
31) 6/mm'm’ 31) 6/m'mm 


* B rpynmax 3, 5, 7 MarHuTHbIH M sTeKTpHYeCKH BeKTOPEI HalpaBeHb! BOND oco- 


Ooro HalipaBseHuA (Och 2 HIM HOPMadb Km) K 
HOPMAJIbHLI K OCOOOMYy HalpaBJIeHHIO. 


puctTamia,; B rpymnax 4, 6, 8 TH BeKTOpBI 


** B rpynmax 9 MarHuTHbIt u sleKTpHuecKuli BeKTOPbI (BJOMb OCH 2Z) HalpaBJeHb 10 
e€(MHCTBEHHOH 2-HOH OCH, B rpynnax 10 onH HanpaBueHbI Ne€pMeHAUKyJApHO K Hel. 


B COrMiacHH C MpaKTHKOH KpucTalMorpapuyeckHX *KypHaos (3,4), o6o3HaueHDI 
YepHO-Geble (UBeTHBIC, MIOC-MHHYC) 3JI€MeHTbI CHMMeTPHH. 

31 Kpuctamorpadpuyeckan * mosrpymna Kaxkolt u3 sTHx ByX rpynn Mak- 
CHMaJIbHOH CHMMETPHH Hf JaroT UcKoMple rpynnbl. B Ta6. 1 Mp npHBOAMM mapau- 


* Wckmoualollaa ocn mopsyka 5, 7 un Bbllle. 
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JI@IbHO COa N€pevHA B HHTEPHAWMOHAIbHBIX OOO3HaYeHHAX. B cormacHH C MO0- 
CJl€(HUMH 3a HallpaBJIeHHe OCHOBHOTO BeKTOPa BCIOLY BbIOPaHa OCb Z, KPOMe MOHO- 
KJIMHHbIX Ppynm, re NO KpucTaorpaduyeckol TpaluuHH 3a ocoOo0e HaNpaBuie- 
Hue B3ATa Ocb y. B pomOmyueckHX CHMBONaX, KaK OObINHO, OCb Z COOTBET- 
CTBYeT TPeTbeH MO3SHILMH CHMBOWIa, B CTaplwuxX Ppynmnax OCb Z Ha Ne€PpBOM MECTE. 

SaMeTHM, 4TO NOACOHO TOMY KaK XapaKTePHOH OCOOeHHOCTbIO CerHeTOIIeK- 
TPpHYeCKHX FPyNM ABIACTCA HEBOSMOXHOCTh OOBINHOFO MWeHTPa CHMMeTPHy |, 
Tak Jia P@eppOMarHuTHbIX FpynN NPOTHBONOKA8AH «IBETHOH» WeEHTP CHMMeTpuH 
1’. B cormacuu c rpynnamu MaKcuMasbHOol cuMMeTpUHH OOULHMH No”rpynnamy 
yByxX nepeuHei sBsasrorca 10 uucTo oceBbix rpynn (HO He BKJI0UaIOWIMX HHBep- 
CHOHHBIX—3€PKaJIbHbIX OCel). 

Boslee HHTepeCHbIH MepeyeHb BCeX MPOCTPaHCTBeHHbIX Tpynn deppomMarHut- 


HbIX H C€PHETOIIEKTPHYECKHX MOABUTCA B OJHKAaWIeM BLINYyCKe *KypHaua «Kpu- 
cTasorpapusn». 


Tlocrynusto 
21 VIII 1959 
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pa, T.C.CmMupuosa, Tp. Uucr. kpuctannorp. AH CCCP, s. 11, 33(1955). 4 H.B. Be- 
nos, H.H. Hepouwosa, T.C.CMupuosa, Kpuctannorpadus, 2, 315 (1957). 
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XHMHA 


Unen-koppecnonzent AH CCCP H. B. AFEEB, 4. B. KOMNEWKMM, 
E. M. CABHLLKHM u B. II. WEXTMAH 


O B3AMMOJEMCTBHUM 3JIEMEHTOB VIIA MOArPYNIMDbI 
C HEPEXOJHbBIMH METAJIWJIAMH 


H3yyenne asnementos VII A nogzrpynnp (Mn, Tc, Re) npegzcrapaset 6onb- 
mlOH HHTepec C TOUKM 3peHHA TeEOPuH MepeXosHbIx MeTa0B. M3Bectuo, uro Mn 
ABJIACTCA AHOMAJIbHBIM MeTA@JIJIOM B OTHOWICHHH XapakTepa CHI CBA3H MexKLy 
aTOMaMH, NO CBOeH KPHCTamMYeCKOH CTpyKType H nO pxALy dusuyeckux 
cpolicTts. Crpyktypa ero a- u B-mMoyucdukalluli XapakTepHa ckopee Jia MeTas- 
JHYECKHX COCAHHEHHH, 4M JIA UMCTEIX MeTas0B. JleHcTBUTeMbHO, B pate cuc- 
TEM Me€PpeXOAHbIX METAJJIOB OOHAPyKUBAIOTCA COCAHHEHHA, OOaarollMe CTpyk- 
TYpoH, H30MOpdHOH 3THM MOyuduKalHAM (1,2). XapaKkTepHO OCOOeHHOCTbIO 
PpeHHA ABJIAeCTCA AKTHBHOe B3aHMOJelcTBHe C seMeHTaMH IVA, VA, VIA nog- 
rpynn c oOpa30BaHHeM B JBOMHBIX CHCTeMax o- H y-cba3 (°,4). MapraHen u pe- 
HUM ABJIAIOTCA AHAJOraMM B OTHOMICHHM OOpas0BaHHA XHMHUYECKHX COeAMHEHHE 
(OKHCJIOB, KHCJIOT H T. 1.), OMHAKO JO HAaCTOAIero BPeEMeHH He HMeeTCA pa6oT, 
BbIACHAIOIMLAX, MOMKHO JIM STY AHAIOFMIO PacnpOcTpaHHTb HM Ha B3aHMMOJelCTBHE 
3TUX 3JIEMEHTOB C MeTaJaMu. 


Ta6auna 1 


Hexotoppie @usvyeckne cBolicrsa 9emeHToB VIIA nogrpynnsl nepwoxuyeckon 
cuctempl JI. UW. Menzeneesa 


S we One 2 F 
= s) EL Be 
ai ie Sealey ae . = mes 
OneMeHT eS a é B = | Moguguxanna oe oe oe 5 re 
| = a ; Bao 
is) 3 iS) eS BS eS 
& & rors a FOR S 
< < <n| & ol Poo 
/ 
Mapranen a Cy10%xKH. O06 beMHO- a = 8,894 150—260 
piCo ur Phe WeHTp. Ky6. 58 ar. 
Ha aAveHKy 
B C02 H. 06%eMHO- a = 6,300 90 
ot 727 fo 1090°| neutp. Ky6.c 20 ar. 
Ha aueHKy 
25 54,93 | 1,30 | 1244 | 2150 ¥, [paHeleHTpHpos. a = 38,854 40 
oT 1090 mo 1130°) ky6. 
$ O6beMHOLWeHTpH- a = 3,074 — 
oT 1130 qo 1244°] pos. xy6. 
Texnennit 43 | 99 1,36 | 2700| — _ IlnoTHoynakos. a = 2,729 — 
rekc aroHaJIbH. C = 4,379 
c/a = 1,604 
Peuuli 75 | 186,31 | 1,37] 34170 | 5870 — Il noTHoynakos. a@ = 2, 1553 24,4 
| rekcaroHaJIbH. c = 4,4493 
c/a = 1,6143 


Tlannpie Ta6.°1 noKa3piBaloT pe3Koe pa3sMuve B (PH3H4eCKHX CBOMCTBaX 
Mn u Re, B OcOOeHHOCTH MO TeMNepaTypaM MWaBJICHHA, SIEKTPOCOMPOTHBJIEHHIO 
A WlapaMarHHTHOH BOCIPHMMUMBOCTH, a TaK%Ke MO KPHCTAaJJIOXHMMYeCKMM Xa- 
DaKTepucTuKaM. TeXHellHii, HCKYCCTBEHHO NOJyyaeMbId B AJepHbIX peakTOpax 
Ja\MOAKTHBHbIM SIEMCHT, H3YYCHHbIM B HaCTOALee BpeMA elle He MOCTATOUHO, BH- 
IHMO, TIO CBOHMM CBOHCTBaM OM2xKe K PeHHIO, C KOTOPbIM OH MMeeT OJMHAKOBYyIO 
<pucTamMuecky!o cTpyKTypy. Tc 1 Re — cpepxnposogzunKu, Mn — xetr. 
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(IIpogqom«ennve Tada. 1) 


& = > & us a e : 
a : A EL 2 3 ° 
cealee g os 28 eX Be tee La 
9 me iss tel ean sc a0 Foo | a2 | ge |lex 
JIeEMeHT c -6° = KS Se eas Bags 29 2 ale 
ge | E24] o Se aS Oo Hs qe ys) goa 
o ond 5 Ot, od ona sb 2S) Gee 
SS Bax = He as Sack a es) =o 
[ 
{ 
Mapranet a pees 7,44 950—1000 0,114 2253 { 
er B 12 7/29 990 0,155 24,9 20160 9,6) 0.84 
Y 60 7,24 400—150 0,120 14,8 | 
Texyennit — 11,5 = — — — — —fFAI 
Penni 20,9— ; ae 42,45 1 
31,1 | 24,40 250 0,0322 (008 ) 47000 0,369 
(100) | 


Paccmorpenne cpolicts Re u Mn, a Tak»Ke HMeIOWMXCH CBeeHHH OTHOCH-. 
T@JIbHO B3AHMOJeHCTBUA STHX MeTaJIJIOB Mexyy coOol (°) He NO3BOJIAIOT, Ha | 
MepBbli BSrIAL, ClelaTb 3aks1oUeHHe OO aHaJIOrM, CYyIMeCTByIOWeH MexK]y 
HuMuH. JlefictBuTebHO, BO BCeX CHcTemax Tuna Ti — Zr, Mo — W, Ni — PE 
UT. 1. MepeXOMHbIX MeTAJIIOB, IPHHaWviexwallux K OAHOH HW TOM %Ke rpymme me- 
pHoxuueckon cuctemp Jl. MU. Menyeneepa, He oOpa3yerca coeqHHeHH NOMHMO 
YMOpAMOYVeHHbIX TBEPbIX pacTBOpoB TunMa CuAu wu CusAu. B To xe BpeMa” B 
cucteme Re — Mn cyulectByer o-cpa3a (5), uTO cBHeTebCTByeT O Oomee CHJIb- 
HOM XHMHYCCKOM B3aHMOJ[eHCTBHH KOMMOHECHTOB, PaHee H3BeCTHOM JIMMIb JIA. 
3JIEMEHTOB Pa3HbIX rpynn. Bomee NOAPOOHHIN aHasiM3 B3aMMOJeHCTBUA MapraH- 
Ila H PeHHA C MepeXOMHbIMH MeTaaMH MO3BONAeT OOHAPYXRUTb 3aMeTHOe CXOT- 
CTBO M@XK Ly ITHMM QJIEMeEHTAMH B OTHOUICHHH OOpas0BaHHA MeTaJJIMYeCKHX (a3. 
Ha puc. 1 mpeyctaBieHa 3aBMCHMOCTb BeIHYHHbI pasMepHoro qbakxTopa P (no 
oTHOWweHHIO K Mn u Re) or HoMepa rpynmbl MepHOAMYeECKOHM CHCTeMbI JIA BCeX 
TIepeXOHbIX MeTAJIVJIOB. 

Rive 

es Y".100%, raeR me—pamuye 
aTOMa J\aHHOro MepexogHOro Metassia, Ryy— pawuye aroma ua Mn(Re). Bean- 
UHMHbI ATOMHBIX PaMYyCOB ObWIH B3ATbI CormacHo (°). | 

Ha puc. | yka3anbi Te COeMHHEHHA, KOTOPbIe OOpasylOTCA B ABOMHOM cHCTe- 
Me Mn usu Re c coorpercTBy!0llHM nmepexoOfHbIM MeTaiom. Kax Mn, tax u Re 
B JBOMHbIX CHcTeMax c s7emeHTamH IVA u VA nogrpynn, pasmepHplii cbaxTop 
AA KOTOpHIX Sombie + 10%, O6pasyioT dasnt Jlapeca co crpyKTypo Tuna 
MgZnz u MgNiez (ZrRee, ZrMne, TiMnz, TaMne, NbMnz). Bce stu coeqnHeHua 
OOpasyloTCH M3 2%UAKOTO COCTOAHHA H YCTOMYMBEI 2O KOMHATHBIX TemMmepaTyp. 

CnelyeT OTMETHTH, YTO JIMIIb B ABYX CIyYaAX HaOsMOMaeTCcA CyulecTBOBaHHe 
B OMHOH cucTeme das JlaBeca wu Apyrux coequHennt (Zr — Re u Ti — Mn), 
T. €. IPH OarOMpHATHOM COOTHOIIEHHM ATOMHBIX PaMyCOB KOMMOHeHTOB (pasa 
Jlapeca aABJIneTCA HavOoNee ycTOHuMBol uM Kak Obl NOJaBAeT OOPasoBaHHe Apy- 
rux (pas. Curma-cha3sa HaOmogaetcs B 14 qBoliHEIX CucTemMax Ha OcHOBe Mn u 
Re, uTO NoKasbIBaeT OCOOyI0 CKMOHHOCTb aemMeHToB VII A nogrpynn Kk o6pa- 
30BaHH}0 STOFO THMa COeqMHeHHH. Benmunna pa3sMepHoro (bakTopa JIA COOTBeT- 
CTBYIOUNMX JBOHHbIX CHCTeEM KOuIeOIeETCH B WHPOKHX Mpefemax (cm. puc. 1). 
XapakTepHbmM sABAeTcA TO, uTO Mn uw Re oOpasywr ABoliHble coelMHeHUA THA 
Jlapec- HIM o-c)a3 CO BCeMM MepeXOMHEIMH MeTasaMU, CTOAIMMN cCyeBa oT VII 
rpynmnbl B nepwofuyeckow cucTreme aemenTos JI. HW. Menzemneena * ('). 

B paoore (*) Obuio yKasano, uro Re o6pasyer y-cbasni (cTpyKTypHblii THM 
a-Mn) B (Boituprx cuctemax c Metasuiamu IVA, VA, VIA nogrpynn npu yCJIOBUH, 
uto P>0. B cayyae Mn-6unapHbix cucrem cTpyKTypa, aHasormunas y-pase, 
COOTBETCTByeT TBEPMOMy PacTBOpy Ha OcHoBe a-Mn. Vcxoga uz coodpaxennit, 


Pacuer Opi mpoBeyex 10 Popmysie P — 


* VcksiouenHe coctapiaet cucrema Mn — W — necmemmBaemoctb B 2KHAKOM H TBepOM 
coctonHun. Re— Hf-cucrema eme we u3yuena. 
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bICKASAHHbIX B padoTe (4), MOXKHO MpeMNOMOKUT, YTO JIEMeHTHI C HanGomee 
Jar OnpusATHOH BeJIM4MHOK pasmMepHoro caxtopa (V, Mo, Re) nom2%«KHEI OONaZaTD 
JOBLIMIGEHHOH pacTBopuMocTbo B a-Mn. J[pyroi XapakTep HOCHT B3anMopelict- 
swe Re wu Mn c snementamu VIII rpynner. B yBoitnpix cuctemax c 9THMM 9ue- 
leHTaMH, Kak IIpaBMlO, He OOpasyerca cha3 CO COHKHOM KPUCTaIMYeCKOH CTpyK- 


£6 
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20 
20 
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16 
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7 Se 


el") a << omg Rh 


G — 
Sa ree 


| { 
IVA VA EA WA UIA 1G 


Som SY a Ps NOES see GN Sy, Gy 
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Puc. 1. SaBHcHMocTb BeJIHUHHb! pasMepHoro qdaKTopa (6 — MoO OTHOIIeHHIO K 
MapraHlly H 6 — K peHHIO) OT HOMepa TOArpynnbi nlepHoguyeckou CHCTeMBI 9JIe- 
mextos JI... Menzeneesa Aun NepeXoHbIxX MeTaOB: A—B CHCTeMe He COpasyeTcx 
HMHTepMeTa I IMUCCKHX COeAMHeEHHH; y—B CucTeMe COpasyertca y-cha3a; A—B cucTeme 
o6pa3yetca dasa JlaBeca; o — BcucTeme oOpasyetcax o-cbasa,; CsCl —p cucTeme 
o6pasyetea casa Tuna CsCl 
ypot. Penuu, HalpuMmep, JaeT coemMHeHUA TOMbKO Cc Fe, ac Co u Os o6pa3yer 
[axke HEIMPepbIBHbIN PA TBepAbIxX pacTBopos. Maprauel oOpa3yer HempepbIBHbIe 
)AJbI TBEPIbIX PACTBOPOB Ha OCHOBE FpaHelleHTPHPOBaHHOH KyOuYeCKOH pelleTKU 
y-Mn) c a1ementamu I Oonbmoro nepvoga (Fe, Co, Ni). B cucreme Fe — Mn 
i3BeCTHA TakxKe MeTacTaOuIbHad c:ha3a CO CTpyKTypou uu. r. y. B cucreme Mn — 
Ni oTMeyeHbI ynopsaqoueHHbIe (basbl CO CTpyKTypoH tuna CuAu wu CusAu. 
3 cucremax Mn — Rh, Mn — Ir, Mn — Pd, Mn — Pt BOnu3H 9kBHaTomHOro 
OCTaBa CYII[eCTBYIOT LIMpoKue OOlacTH COeqMHEHHA CO CTpyKTypo Tuma CsCl. 
<pome Toro, B cuctemax Mnc Ir, Rh, Pt uspecrusl ynopsouenupie (ba3pi Co 
TPyKTypoH Tuma CusAu. Tot dakT, aro HMeHHO c 9eMeHTamu VIII rpynnr Re 
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u Mn moryrT o6pa30BbIBaTb HeMPepbIBHbIe PALI TBEPAbIX PaCTBOPOB HJM MPOCTBIe 
j\MarpaMMbI SBTEKTHYECKOTO (MepHTeEKTHYECKOTO) THMA, MOKAa3bIBAaeT, YTO M10 CBOeE 
Mpupope 06a 3TH dleMeHTa COmMxKaIoTcA c MeTamamuH VIII rpynnst nepuogy: 
yeCKOH CHCTEMBI.: 

Bce u30xKeHHOe MO3BONAET CleaTb 3akOUeHHe O TIyOOKOM anasorun, Cy- 
mecTByroulel Mexay Mn u Re npu o6pas0Banun CiaBoB C NepeXOJHbIMH MeTadI- 
jilamu. OG 2TOM CBHJeTebCTBYeT B MepBylO OYepPeb XapakTep B3aMMOselCTBUA 
C 3JIEMCHTaMH, CTOALLMMH CiipaBa u ceBa oT VII rpynnbi B NepwosMyecKoN CHCTe- 
Me: c Metauiamu IVA, VA, VIA nogzrpynn — oOpa30BaHHe COeqMHEHH,; C Me- 
Tansamu VIII rpynmpr — o6pa30BaHue TBePAbIX PaCTBOPOB Ha OCHOBE IIPOCTbIx 
CTPyKTYyp WIM COeAMHEHHM C MpocToH crpyKTypoH. B OuHapHbix CMcTeMax C Me- 
TaJlaMH THTAHOBOH, BaHagMeBoi Hu xpomoBow rpynm Mn u Re oOpas3yrwr ofn- 
HaKOBbI€ THMbI (a3. OGa paccmaTpHBaeMble QIeMeHTa OCOOO CKJIOHHbI K OOpaso- 
BaHuio o-(:ba3. CrpykTypa, COOTBETCTBYIOWad HHSKOTeMNepaTypHOH MOMMpHKa- 
wuH Mn, BosHuKaeT B CHCTeMax Ha OcHOBe Re Kak CaMOCTOATEIbHOe COeMHEHHE. 
K coxkasleHvi0, B HaCTOALee BPEMA HeIb3A MpOBeCTH NOJIHY!O KaccHpuKallH1o 
OVMHapHbIX CHCTeM Ha OCHOBe dieMeHTOB VIIA nogrpynnbl, BBALY OTCyTCTBHA 
pa6or no ucceqOBaHHIO cnaBoB TexHelluaA. MoxKHO JIMUIb Ha OCHOBAHHH pac- 
CMOTPEHHBIX BbIllle COO6paxkeHuli ClemaTb MpesmoloxKeHHe, YTO MOoBezeHHe TC 
B CiviaBax JOKHO OpITb N0Z00HO Re. B uactuoctu, cormacHo puc. | ana Te 
MOXKHO O?KUaTb OOpasoBaHHA y-cpa3 B cnaBax c Ti, Nb, Ta; o-cba3 B cnmaBax 
c Cr, Mo un W u Jlapec-cba3 B cnmapax c Zr u Hf. UpesBematiupilt unTepec mpen- 
CTaBJIAe€T BbIACHeHHe BO3MOXKHOCTH OOpa3s0BaHHA o-c)a3 B CnlaBax Tc — Mn 
u Tc — Re. | 

OTHOCHTeIbHO YeTKaA KNaccHpuKaluA OHHAPHbIX CHCTeM TePpeXOJHbIX Me- 
TanmoB c Mn u Re, a Takxke OrpaHH4eHHbI HaOop a3, HaOsIOLaeMbIX B 3THX 
CHCTeMaxX, BHHMO, CBA3aHbI C KoueBOH no3sHuMeH VIIA nogzrpynnp cpenn' 
NepeXOJHbIX MeTAJIJIOB. 


VuctutyT metansnyprun um. A. A. Baiixosa Tlocrynuao 
Akajlemun HayK CCCP 12 VIII 1959 


UMTHPOBAHHAS| JIATEPATYPA 


1J.S: Kasper, Acta” metallurgica, 2, 3 (1954). 7 H. J. Goldschmidag 
Metallurgia, 56, 333 (1957), 3% E.M.Casuukud, Penkue metannp, M., 1959. 
4H.B.Arees, B. IW. Wlextman, JAH, 127, Ne5 (1959). 5U BKonenw ku a, 
B. 1. Wextman uayp., JAH, 125, Ne 1 (1959). §T.b.Boxui, Beegenne w kpuctan- 
eg M., 1954. * M. Hansen, Constitution of binary alloys, N. .Y., Toronto, Lon- 
on, ; 
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Tloxnxagn Akagemun nayk CCCP 
1959. Tom 129, N33 


XHMHA 


H. B. AJIEKCEEB, unen-koppecnonyent AH CCCP A. WH. TEPACHMOB 
uv A. M. EBCEEB 


HCCJIEXOBAHHE CTPYKTYPbi PACIIJIABOB In,Bi « InBi 


B cucreme In — Bi cymlecTBy1oT Ba HHTePMeTAaJIIM4eCKUX COeCIMHEHHA: 
ingBi u InBi. Ileppoe u3 uux: In,Bi kpuctanmu3yeTcaA B reKcarOHasbHOH CHH- 
rOHHH (CTpyKTypHHI Tun AIB,, demopopcKkan rpynna C6/mmm), a BrTopoe: 
[nBi KpucTanH3syeTcA B TeTparoHaIbHOM CHHTOHMM (CTPyKTypHHI Tum PbO, 
bemopopckaa rpynna P4/nmm). 

IipeacTaBaAn0cb MHTePeCHbIM MPOBeCTH HCCeAOBAaHve CTPyKTYPbI 2%KXHAKUX 
aBOB B AByX HallpaBseHuax: 1) npocmequTbh H3MeHeEHHe CTPyKTYPbI pacmuia- 
34 B CBA3H C H3MCHEHHeEM CTPYKTYPbI TBEPAbIX CMWaBOB, 2) BbIACHHTb BJIMAHHE 
reMllepaTypbl Ha CTPyKTyPy HHTePMeTaIMYeCKOrO COeAMHEHHA B XKHAKOM CO- 
TOAHHH. :; 

C 9To wembio u3syyanacb crpyKtypa In Bixus. mpu 90, 110 u 200°C u 
tTpyKtypa InBixus mpu 110°. Meronuka anektponorpaduyeckoro ucceq0Ba- 
IMA CTPYKTYPbI Oblia omMcaHa pauee ('). 

Ha puc. | mpegqcTaBjeHbl MOyueHHbIe KPHBbIe HOPMHPOBaHHOM MHTeHCHB- 
1OCTH. SeCb MOXKHO OTMETHTH Culeyrolllee: yBeJIMYeHHe TeMMepaTyPbI MPHBOUT 
¢ CMeILEHHIO MAKCHMYMOB B CTOPOHY MeHbINMX 3HaveHHH S (Tak, MOOKeHHe Nep- 
oro MAKCHMYMa Ha KPHBOH HOPMMPOBaHHOH HMHTeHCHBHOCTH WIA In gBixunx 
ismeHaetca oT 2,17 en. S npu 90° no 2,09 ex. S npu 200°; yMeHpiieHHe OcTpoTEI 
[AKCHMYMOB Ha KPMBbIX HHT€HCHMBHOCTH (BMECTO TpeTberO MAKCHMYyMa Ha KPH- 
OH HOPMUpOBaHHOH UHTeHCHBHOCTH Aaa In,Bi noaBaserca neperu6). IIpu ne- 
exoye oT In,Bi Kk InBi He HaOmofaeTcA MONOMHUTEbHBIX MAKCHMYMOB, HMe- 
T M€CTO H€3HAUHTebHOe CMEIMLEHHE MOMOXKECHAA MAKCHMYMOB B CTOPOHY Me€Hb- 
WMX yrsios. Ha ocHOBaHHMM NOJY4eHHbIX KPUBbIX HOPMHPOBAHHOM MHTCHCHBHOCTH 
LIM PaCCUHTaHbl KPUBble paluambuoro pacnpesenenua (puc. 2). TlomoxeHue 
TACIbHbIX MAKCMMYMOB Ha KPMBbIX PalHasibHOro pacnpeseseHHuA Jano B Tao. 1. 


ay O. gl Watieaee 


o IlonoweHue MaKCHMy- oa 

S Ma, Ff, a? 
1S) Ce ee a see SS ek eT EL BS KoopauHalMoHHple 
¥2 = = a a yucula 
5 ay BY OO 

4 2 o & 
ue ea | | Ege 

90) IngBrl 32328! 4.68 5,69" 40,4 (rast oh 

TAO) TngBil, 63; 35al o4e1Onhs DATS. Wed e35 {aoe ae 
ROO MInBT es Sle Ta 1928 {ino a 


Bi—In 8,36 
1440 InBi| 3,42 | 4,60] 6,00 | 413,08 \In—Bi 3°36 


CpaBHuBad Mexyy co6oli KpuBble payMasbHOoro pacnpeseeHuA, MOYYeHHbIe 
PM Ppa3HbIX TeMMepaTypaX, MOMKHO MpOCceLHTb Mpouecc pasMbIBaHHA MepBon 
OOPAMHALMOHHOH cceppl. C MOBbILIeHHeM TeMMepaTyPpbI NOHWKaeTCH HHTCHCHB- 
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\ ° 
HOCTb (BbICOTa yMeHbuaeTca c 18,39 np 90° no 14,50 up 200 ) mepBoroMaKCH- 
MYMA€, OH CTaHOBHTCH Ooslee MOJIOTHM M CMellaeTCA B CTOPOHY 6OuIbINMX 3HAYeHHH TS. 


Puc. 1. Kpupbie HopMHpoBaHHOM HHTeCHCHBHOCTH 
*KUAKUX IneBi (a— npu 90°, 6— mpu 110°, 
@— pu 200°), u InBi (e— mpu 110°) 


Eciu mpeQnosoxkuTb, YTO Kak pI 
aTOM OKpyxKeH B OCHOBHOM aTOMaMH 
apyroro copra, T. e. OJIMxKHAA KOOp- 
JMHaluA B paciwlape cOxpaHsAeTcaA 
NOLO6HOM TAaKOBOM B TBEPJOM CiaBe, 
TO KOOPAHHAWHOHHOe UHCJIO MOKET 
6ObITh paccuHTaHO 0 @opmystie: 


Mane 
TS Tae Fes , (1) 


PesyJIbTaTbl PacueTOB CBeJCHbI B 
Tabs 1: 

B rsepfom In,Bi Kap aTOM In 
oKpyxkeH 6 aTomMamu Bi, a KaxKJIpIK 
aToM BucMyTa — 12 aroMaMH HHA‘ 
CpaBHupad STH JaHHble C JaHHbIME, 
tTa6m. 1, MOMKHO CKa3aTb, 4TO Halle 
TIpeqnoowKeHne O XapakTepe O/H- 
waltmero OKPy2XXeHHA B pacmlaBe 
In,Bi B OCHOBHOM OMmpaBybIBaeTCA — 
KOOPMHAWHOHHbIe YMCA B HKMKOCTH 
61H3KH K TaKOBbIM B TBEPJOM COCTO- 


AHHH. C pOcTOM TemmepaTypbi H3MeHEHHeE KOOPAMHAWMOHHOTO YHCa MpOHC- 


XOJMMT Kak 3a CUCT H3MCHEHHA TJIOTHOCTU 


ylakOBKH, Tak H 3a CUCT BHe],PeHHuA 


B KOOPAMHAaLHOHHY!O cdepy aToMoB Apyroro 
copta. B ta6. | mpuBefzeHbl KOOpqHHAaLMOH- 
HbIe UHCa Wid wKu_KOrO In,Bi npn BHICOKUXx 
TemlepatTypax, paCCUMTaHHble B Mpesnomox*Ke- 
HMM, 4TO XapakTep OMxKalWIerO OKPyxKeHHA 
OCTaJICH HE€H3MCHHBIM. 

Ho BO3MOxXKHO CelaTb Apyroe mpesnoso- 
»KeHHe —B pacnaBe HMeeTCA CTATHCTHYeCKOe 
pacmpeweneHHe pa3sHOpoyHbIx aTomos. IIpu 
3TOM PaCCUHTaHHOe CpefHee KOOPAHHAIHOH- 
HO€ YHCIO PaBHO 6,7; OHO OMM3KO K KOOPAH- 
HaWMOHHBIM YHCaM YACTHIX HHIMA HM BUCMy- 
Ta, HO O4€Hb MaJI6 NO CpaBHeHUt0 C KOOpyMHa- 
I{HOHHBIM UHCJIOM B TBEPJOM COCTOAHHH. 

IIpu mepexoge or In,Bi x InBi Koopgu- 
HalMOHHble WHuCIa M38MeHsAIOTCA OT 12 u 8 co- 
OTBETCTBCHHO JIA BUCMyTa HW HHUA Jo 8 u 8. 
Pacuetht 10 dopmyse (1) moKa3anu, uro B 
InBixugx Up 110° Kaxyyli arom nua OKpy- 
*KeH 8,3 aTOMaMH BYCMyTa, a KaxJbIli arom 
Bucmyta — 8,3 aToMaMu HHS. 


Puc. 2. Kpusple paluabuoropacnpeyeneHun aTOMos. 
2B imaBin ie — 00 5 2 = 102 3 00 
6 — 8 InBi (110°) 


o-/ 
A 


at 


EQN Plr)A 


26; 6; p(T) 


0 40 50 


Ha anHoM mpuMepe orueTiMBO BHLHO, uTO M@XKLyY CIpykTypoH pacnwaBoR 
H CTPYKTYPaMH COOTBETCTBYIOUIMX TBEPAbIX (ha3 CTeEXHOMeETPHYECKUX COeMHE- 


HHH UMeeTcaA ONpeeJICHHOe COOTBETCTBHE. 


Tloctynuso 


UMTHPOBAHHAA JIMTEPATYPA 2 VIII 41959 
? H..B, Awek cee p., Fe Yepacumos, JAH, 121, 3, 488 (1958). 
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Tokuann Akagemun nayr CCCP 
1959. Tom 129, Ni 3 


XHMHA 


Axajemuk A. A. BAJIAH]MH, A. 1M. PYQEHKO u Tf. CTETHEP 


MEXAHH3M YIJIEOBPASOBAHHA B YCJIOBHAX JErHAPATALLMM 
M3ONPONMJIOBOrO CIMPTA HA KATAJIM3ATOPE 
ME]\b — CHJIMKATEJIb 


[Ipu BCeBOSMOXHBIX PeETEPOreHHO-KaTaIHTHYeCKUX PeakUMAX OPraHnuyeckux 
COeMHEHUM OTMeYaeTCA OOPas0BaHHe CMOJIMCTHIX M YTVIMCTHIX BeLeCTB, MOKPbI- 
BalOllUX MOBEPXHOCTS KaTasusaTopoB. Moxkno cyuuTaTb, YTO K HACTOMULeMy Bpe- 
MeHH yxKe yTBeEPAMIOCh MpelcraBseHHe O NpOeccax CMOIO- HM yrmeoOpa3s0BaHua 
KaK O TOJIMKOHJCHCAIMM MCXOMHbIX OPaHHYeCKUX BeLIECTB HIM HEKOTOPEIX T1po- 
AYyKTOB UX MpesBapuTebHOrO MpeBpamenns (*~°). Celiuac yxxe Maso KTO npuyep- 
MKUBAeTCA CTAPbIX MPeACTaBJIeHHH, 3a1OX%KeHHBIX elle Beptuo (1°), 06 yruie Kak 
© «cBOOOAHOM yrulepoge» HM O ero OOpa3z0BaHHU B pesysbTaTe MOmHOrO pacnaza 
OpraHuyeckoro BelljeCTBa Ha 9JICMCHTHI. 

IIpopewenubie HAMM paOoTbl 10 H3y4eHHIO CMONO- HM yraeoOpasoBanusa npu 
pa3sOXKeHHH STHOBOTO CNupTa HM yrmeBoqopofoB Ha KaTamM3aTopax (1) no- 
Ka3aiH, 4TO UMeeTCA HECKOJIbKO MeXa- 


HH3MOB yrieoOpa3s0BaHHA, B 3aBHCHMO- W peel 
CTH OT TeMMepaTyPHbIX YCJIOBHH UW xa- 100 Wi ge 


pakTepa MepBOHadaJIbHbIX MpocTeHwHx 
XUMHYeCKHX MpeBpalleHHH, KOTOppIe Q2 
mpeTepmeBatoT HCXOsHpIe BeulecTBa. Tak, 
Jia 9THIOBOrO cnupTa mpu 200—600° 
HaO10f,asiCA HM3KOTeMMepaTyPHbIM Me- 
XaHH3M yrseoOpa3s0BaHHA, MpekcTaBsA- 
YOULMH coOOH MOUMKOHAeHCAILMIO aller- 
ablerufa. IIpu 750—950° Ha6mojan- 
A  BbICOKOTeEMMepaTYPHbIn MeXaHH3M 0 aol ee oa es 
yraeo6pasoBaHus,  § MpescTaB.1Aronluli zt 400 600 00 
TOMMKOHACHCAMMIO MPOCTeHUMX Napadu- Puc. 1. Usmenenue ckopoctu yreo6pa3osa- 
HOBbIX H apOMaTHYeCCKHX YIvICBOMOPO- nua (1) uw ckopocrn sbijenenHa ra3s006pa3- 
JOB, ABJIAIOWMLUXCA WPpOYKTaMH Ppa3JIO- HbIX MpOAYKTOB pa30%enHA U3OMpPONUJOBO- 
*KeHHA CIIMpTa, a Tak2Ke HemocpeycTBeH- 1° CNHpTa (2) c pocrom  Temmepartyput. 
HYIO MOJIMKOHJeHCallMio §=— HCXO{HOTO (Bpema Kontakta 6 cex.) 
cnupta. 

VUccneqopaHuaA CMOJO- MU yruieoOpa30BaHHA MPH paslOx%KeHHH MS3ONpPOMHO- 
BOrO CHMpTa Ha KaTasH3aTOpe Melb — CH/IMKareb B TeMMepaTyPHOM HHTep- 
pase 200—950°, mpoBemeHHbIe B AaHHOH paOoTe, MOKasaM, YTO aHaOrH4HO 
3THJIOBOMY CIMPTy HMeIOTCH HECKOJIbKO M€XAHH3MOB yrvleoOpasoBanus (puc. |): 
HuskoTeMnepatypHEIM mpu 200—600° (nomMKOHAeHCallHA alleToHa) HM BbICOKO- 
TemnepatypHbiit mpH 775—950° (qeruApOKOHAeHCalMA HaCbILeHHbIX HM apOMaTH- 
YeCKUX YIeBOMOPOROB, MOMYYAIOULMXCA IPH PasMOYKeHHH CNMPTAa, M MOMMKOH- 
yleHcallua camMoro ucxO,HOrO cnupTa),— HO B OTJMYMe OT STHMOBOrO cmupTa 
UMeeTCH elle TPeTHH «MPOMeEXYTOUHIN» MeXaHH3M yruieoOpasoBanua mpH 600— 
775°, npekcTaBlAOWuH COOOK NOMMKOHAeHCaLMIO MpoMuseHa, NpeqBapuTebHO 
momyuaroulerocA mpH eruApatauu cnupta. B paOore ocHoBHOe BHAMAHHe Mbl 
YI@JIAJIM pacCMOTpeHHIO OcObeHHOCTeH MpOMexkyTOUHOrO MeXaHH3Ma yrvleOcOpa- 
30BaHHA B yCJOBHAX NerHApaTalun M3OMpoONMOBOrO CMMpTa. 

Pa6ora mpoBosNach Mp aTMOCiepHOM aBJIeEHHM B MpOTOUHOH CHCTeMe JIA 
TeTePOreHHO-KaTAJIMTHYECKHX MCCeMOBAHHH C BCTABHbIM PeaKTOPOM U3 KBap- 
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WeBOro CTeKsa, MO3BOABIUIMM YUMTHIBATh OOpasylolleeca yrHCTOe BeECTEOY 
BeCOBLIM myTem (1). Meroquka paOorTbi aHasOrHuHa paHee MpHMeHeHHOH (oe 
Jlna Kaxkoro onbita Opanacb CcBexKaA MOPUMA KaTaW3aTOpPa B KOJIHYECTBE 4 Mul. I 
Karanu3atop cofep2xxKa 0,0002 moma Mequ B ru roToBHJICd MPOMUTbIBAHHEM' } 
cumukarena KCM pacrBopoM HHTpaTa MeqM C NoceAyIOUlMM BbICyIIMBaHHeM, | 


IpOKaJIMBaHHeM VM BOCCTaHOB.IeHHeM B ciepe peakiHH. T]poxos2kuTesbHOCTb 
Kaxgoro ompita 1 vac. UcxoqHpii u30-} 


TIpOMHJIOBbIH CIMMPT MMeJI KOHCTAHTHI: § 
T. Kum. 82°(758 mm prt. cT.); np 1,3774; 
d2> 0,7856. CKopocTb BbIJeNeHHA Taso— } 


00. % 
100;- 


OOpa3HbIX MpOAyKTOB peruCTPHPOBaach: | 

60 apTomaTHyeckuM ra3sometpom YICII ¢ | 
3 mpupefenvem K HTJI. )Kugkue, cmoo- 

An oOpasHpie HW Ta3000pa3Hbie MpOAyKTHl | 

/  pa3noxKeHHA CupTa COoOupasucb ana— | 

aa 4 ju3upOBamHCcb. AHaJIM3bI Pa30B TIpOu3BO- | 

0 2 YY 2 J\WIHCb Ha ra3soaHamusaTope BTV u na 

200 00 600 600° ammapatTe Jia Tas0BOH xpoMaTorpadun.. | 
Puc. 2. U3meneune coctapa ra3006pa3Hbix CneKTpbl MOMIOWeHHA CMO B y.-@.. 
MIpOHyKTOB pa3JlOX#KeHHA HW30NpoNuoBoro CBeTe CHHMaJIHCb Ha cieKTpodoTomerpe 


CNMpTa pu pa3sHbIxX TeMMepatypax. (Bpema 


KOHTakTa 6 cek.). Kommouentbl rasa: 1 — 
Bomopon, 2— onedpunb, 3 — npesembubie 
yruepoqopoyp, 4— oKucb yrviepoya 


CO@-4. : 
Ec conocTaBHTb H3MeHeHHA CKO- 
pocteH yrueoOpa3s0BaHHa uM CKOpocTel 


BbIJeeCHHA Tazs006pa3HbIX MPOLYKTOB. 
(puc. 1) c H3MeHeHHAMM COcTaBa ras00OpasHbIX MPOLyKTOB pasoxKeHHA (puc. 2 
H 3), MPOHCXOAAMLHMH C pOCTOM TeMMepaTyPbI, TO MOXKHO BUeTb, ATO cyne- 
CTBYeT NapaJJeH3M MexKy POCTOM CKOpOCcTH yreoOpa3s0BaHHA MO mpomMexky- 
TOUHOMY Me€XaHH3My, POCTOM CKOPOCTH BbIJeIeHHA YTa3000pa3HbIX MpOLyKTOB- 
Ppa3JIO*wKeHHA MW POCTOM CKOpOCTH OOpas0BaHHaA MeTaHa. PesKul pocT BCex: 
9TMX BeJIMYHH HaunHaeTca mpu 600°, 
Kora BCTyMaeT B CHy mpomexy- 
TOUHbIN MCXaHH3M yruecOpasoBaHHa, 
M mpekpaulaetca mpu 775°, Korga 
TIPOMe*KYTOUHBIN MCXAHH3M HauMHaeT 
CM€HATbCH BbICOKOTeEMIepaTyPHbIM. 
KouHeHTpaluA MeTaHa B ra3sax HuKe 


06. % 


— 
S 


600° 6nu3Ka K HyJIO, OKONO 775° 40 fe 
oHa JocTuraeT 50% uw mp JambHel- 
WI€M MOBbIIMeHHM TeMMepaTypbi, KOr- 
la HMe€eT MeCTO BbICOKOTemMepatTyp- 4 rz 
HbIM MeXaHH3M, OCTaeTCA Ha 9TOM 
ypoBHe. KonuenTpalua Bosoposa B 0 $ 


TeueHHe BCero TeMMepaTypHOrO HH- 
TePBaJla IIPOMeXKYTOUHOLO HM BBICOKO- 
TemiiepaTypHOrO ‘MeXaHH3mMa_ yrvie- 
oO6pa3oBaHua (600—950°) ocraerca 
lpakTHy4eckKH MocTos HHOH (15—18%). 

AHaJIOrHUHble pe3yJIbTaTbI Mouy- 
YHJIMCb TPH UCCeOBaHHH BJIMAHHA 
BPeM€HH KOHTAKTa Ha CKOPOCTb O6- 
Pa3sOBaHHA HM COCTAB MPOLyKTOB pa3- 
JIO*KEHUA H3ONpoMMIOBOrO cupTa npu 730° (puc. 4). C yBenuuennem Bpemenu 
KOHTAKTa CKOPOCTb yreoOpas0BaHHA YBeMMUMBaeTCA B MHTepBale 3Hauenuit 
BpeMeHH KOHTaKTa 3—12 cek. M JocTHraeT HeEKOTOPOrO NOCTOAHHOrO 3HAaueHUA 
pu OobWeM BPeMeHH KOHTaKTa. TouHO TakHe 2Ke U3MeHeHHA mperepnepaer 
M CKOPOCTb OOpa30BaHHA MeTaHa: ee XO BO BCeM MOfoGeH XoMy cKOpocTH 
yrueo6pas0Banua. CopepiieHHO OTAMYHbIe U3MCHEHUA HaOwIOMaoTcA Awa cKO- 
POcTH OOpasoBaHHA APyruX MPOLYKTOB, MPM4YeM CKOPOCTS O6pa3z0BaHHA BONO 
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600 700 G00 ° 

Puce. 3. CoctaB yraesoqopomHol uacTu ra3006-- 
Pa3HbIX NMpOAYKTOB pasJlO%KeHHA H3ONPONUMOBO- 
ro CHHpTa B OOjacTH MpoMexKyTouHOrO H BBI- 
COKOTeMMepaTypHOrO MexaHH3ma. (BpemMa KOH- 
Takta 6 cek.) Komnouentpl rasa: / — metan, 
2— atau, 3— sTunen, 4— mpomaw, 6— npo-— 

nuseHn 


oa Ip BCeX 3HaYCHHAX BPCMe€HH KOHTAKTa OCTaeTCA MpaKTHYeCKH IMOCTO- 
HHOH. 

TakuM oOpasom, CyIecTByeT IPAMaA CBA3b MexKy CKOPOCTAMH OOpasoBa- 
MA YIJIHCTOFO BelllecTBa H MeTaHa M HeT TaKOH CBA3H Me*Ky CKOPOCTbIO. 
yrmeoOpasoBaHHA H CKOPOCTbIO BbIAeIeCHHA BOMOpoOsa. YKa3aHHble 30eCb OCO-: 
)eEHHOCTH MOMHKOHJeCHCALMM MpONMeHa: OTULEMIeHHe MeTaHa, MpONOpuMoOHasb- 
oe pacxoy mponwieHa, H HeCyIIeCTBeHHadA pOulb Neruporenusalnu — m0- 
BOJIAIOT IpeACTaBHTb MPOMeXYTOYHbIM MeXaHH3M yruieoOpas0BaHHA B YCOBUAX. 
erHpataluv usonponuioBoro cnupta mpu 600—775° B Buje CXxeMBI: 


HeGN Cu —SiO, 
H,c /CH— —OH Katanutraveckaa 
eruyparalua 


H;,C — CH = CH, + H,0 


H3C—CH=CH, 


CH—CH,—CH=CH) 


CH, 
ens OL cr Hoe 


H 
ere 


Hg 
+CH;—CH=CH, Beem 
GR AM Cle = Ola SG al 
coal 
LOANS 


Cag 
me cA 
HC —_ ERS +5CH,+2H, 
CH Hy 


AHaJIOrHUHbIM OOPasoM CX€Ma MOXET ObITh MPOMOKeHa BIVIOTH AO NocTpoenust 
ajlep MMpeHa, KOPOHeHAa HM CIOXKHIX KaPOOHJOB. 
CorsacHo 3TOH CxeMe B Mpollecce NOJMKOHACHCALMN MpPONMIeHa B YFO/Ib MOX- 
HO OTMeTHTb YePeMOBaHHe CJIeELYIOULHX TPeX BICMCHTAPHBIX CTaH: KOHJeHCa- 
IMM C HCXOJHBIM MPOMMIeHOM, WHKIu3aluH, LemeTanupoBanusa. IIpouecc mo- 
XKeT COMPOBOXRAaTbCA NOOOUHKIMM PeaKUMAMH HCYePMbIBAaIOUlero eMeTaHHPOBa- 
HUA TPHMeTHAMMKOreKcaHa, MpHBoyAmero K OeHsony, M UCuepMpIBaroMlero 
TeMeTaHvpoBaHHaA UM Jerusporenusauun Apyrux ruApoapomMaTuyeckux yrseBo- 
TOpOOB, NPHBOLAMMX K HadTasMHy, PeHaHTpeHy HM APyrHM MHOrOsAepHbIM apo- 
MaTMYeCKHM yryieBORoporaM. B cocraBe cMomo006pa3HbIX MPpOLYKTOB NMOJHKOH- 
JeHCalHu JeuCTBUTeIbHO Obl OOHApy2KeHbI MO CieKTpaM B y.-@.-cBeTe Had- 
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ne 


H,C Ee kek CH,—CH==CH 
BOSS 


TaJHH, JMeHwWI, PeHAaHTPeH, AHTPalleH, TPHGeHWIeH, MePHJIeH, KOPOHEH, MH: 
6ensnupenb! uv mp. Hadranun, Audenus u eHaHTpeH ObIIM BbIAeeHbI TAKE 
B UHCTOM BHJe ApOOuOl KpUuCTaIM3alvel H HAeHTHDPMIUMPOBAaHbI NO TemMepary- 
paM IvIaBJleHHa. 

IIpupenennaa oOulan CXeMa MOJIMKOHJCHCAaLMM MPOMMIeHa MOXeT HMCTb He: 
CKOJbKO BapHaHTOB pH peaJIbHOM ee ocylecTBIeHHH. Hanpumep, moOouHble 
peakIMH, MPHBOLALHe K APOMATHYCCKUM COCAMHEHUAM, MOFYT MpOTeKaTb B pas- 
JIM4HOH CTeMeHH 10 CpaBHEHHIO C OCHOBHBIM 
HanpaBleHvemM. B 3aBHCHMOCTH OT 9TOFrC 
BbICOKOKOHJ@HCHPOBAaHHble CMOVIO- HW yrvie- 
oOpasyHble yrmeBoLopospl-KapOonsbl, K KO- 
TOPbIM JIOTHYeCKH MPHBOAUT Pa3sBHTHe Cxe- 
MbI, MOryT ObITb, B KpaHHUX Cy4YaAXx, HOO 
apOMaTHueCKUMH, JIHOO ruyqpoapomaTuyec- 
KHMM CHCTe€MaMH, a B IIPOMe2KYTOUHBIX CJy- 
yaix MOFyT MpeACcTaBATb CMeCH TeX HM 
pyrux. STO MOATBepxLaeTCA pesyJIbTAaTa- 
MH aHaJv30B (B %) OOyIvI€HHbIX KaTaJH- 
3aTopos. l-yacoBoli ombiT mpu 765°: C 1,89; 
2,08; H 0,16; 0,34; cocrap (C,,H»;5),; 6-4a- 
COBbIH OnbIT pH 730°: C 4,21; 4,29; HO,11;, 
0,18; cocras (C;H,),. B neppom cayuae 
0 SS Pe, ©OCTaB yruucroro BelllecTBa OTBeUAeT 1258 

15 slepHbIM MeTHJIMPOBaHHbIM PH]{poapo- 
MaTHYeCKHM CHCTeMaM, MOJlyuarollluMca 
Puc. dosevente corona mpotyeros moeae 12—15 akon ‘nos HKOWAeHCaNL 
Boe bc enn SEI encE napuenmoctn COFMAaCHO JeBOli YaCTH CXeMBI; BO BTOPOM 
OT BpeMeHH KOHTaKTa B OOsacTH Mpome- CJIyYae — 12—15 ayepHbim apoMaTHyeckHM 
2KYTOUHOFO MeXaHH3Ma yruleoOpas0BaHHA CHCT€MaM, COrIaCHO mpaBou YaCTH CX€MBI. 


° . 
yeh at Sete ac ale a Ts Bo3MOxHbI H Jpyrue BapwallMH CXeMBI, 
TIHCTOe BelllecTBO, — , oe 5 
nponwiex, 4— Bonopon, 5— stanen, BbIPa%KalollMeca B pasmM4HO OYepeAHOCTH 
6 — okucb yraepona JeMeTaHH3alW Me€THJIbHbIX py Mpome- 


XKYTOUHBIX THAPOapOMaTHYeCKHX yTJIeBO- 
JOpOOB, B H3MeHeHHH fnOpxAyKa u“epeOBaHHA CTauH B WHKIaX MOIMKOH- 
WeHCalHH WM Mp., YTO TakxKe CMOCOOHO CKa3aTbCA Ha CTPyKType MpOkyKTOB 
NOHKOHeHCauHH. WMmMenHo OsaroflapaA CylleCTBOBaHHIO MOMOOHBIX BapHa- 
IHH CX€MbI Mpollecca B NeHCTBUTebHOCTH B COCTaBe CMOJI HaMH ObWIH HalileHbI 
Hapay C HadTaJIMHOM HW (eHaHTPeCHOM TakxKe aHTpallen, Henws, Tpudexnusen 
M Jpyrve MPOAyKTHI, KOTOPbIe MOFYT MOMyYAaTbCA TObKO IPH YKa3aHHbIX BapHa- 
IMAX MpPHBeeHHOH CxXeMbI. OHaKO BO BCeX BapHaHTaX MpOTeKaHHA Mmpowecca 
HMEIOT MECTO OHH H Te 2Ke 9JIEMCHTAPHble PeaKWMH: KOHJeHCalNA C MpoMMseHOM, 
IMKIM3alluA HW JeMeTAHHPOBaHHe, COCTABJIAIOUHe OTIeIbHbIe CTANMM B KaxKOM 
M3 MHOPOKPaTHO MOBTOPAIOWUXCA WHKJIOB NOJIMKOHeCHCaIMH. 
OueBHAHO, TOUHO TAKUM 2Ke OyeT MCXAHH3M «IpOMexyTOUHOrOy yrieobpa- 
30BaHHA MB CJly4ae A-MpomMoBoro cnupTa. 


MockosckHi rocyapcTBeHHbIii yHUBepCHTeT Tlocrynuso 
uM. M. B. Jlomonocosa 10 VII 1959 
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Jornaygn Akagemun nayx CCCP. 
1959. Tom 129, Ne 3 


XHMHA 


H. Wf. PPEYKWH u Lf. C. BOBYUEHKO 


POCSOPOPFAHHYECKHE MPOWM3BOJHbIE STHUJIEHHMMHHA 
AMSTHJIEHAMHIbI KUCIOT bOCHOPA 
(ITpedcmaeaexo akademukxom B. A. Ap6ysoeum 6 VII 1959) 


Bnepspie CoequHenne Takoro pola Opii0 nomyyeHo T. Bectuanom, KoTopptii 
ONUCal CHHTe3 WHSTHIeHaMMAa STHICOCopHOH KUC OTH (*). 

B HacTOALLeEM COOOMICHHH ONMCHIBaeTCA CHHTE3 PALA STHMEHAMHAOB pasinu- 
HbIX KUCNOT docopa (docopHou, Pochopucroi, THopoctopHoli u 3sTHITHOCpoC- 

| @opxoi). 

CBolicTBa MOJYYeCHHBIX AHITHCHAMHOB CXOJHbI CO CBOHCTBAMH OMMCaHHBIX 
Hamu pauee (*,°,*) MOHOSTHIeCHAMHOB KucsOT cpoccbopa. Tak, Hampumep, AnoTHI- 
A@MHH Pa3MbIKaeT STHJICHHMHHOBbIe KONbIUa C OOpas0BaHHeM COOTBETCTBYIOULUX 

| @ocsopopraHvyecKkHX MPOM3BOAHbIX STUICHHaMUHA ~ 


CH. 
we 
C,H;OP | N + 2HN (CsH5)2 > CeHs0P [NH — CHz — CH2N (CeHs5)s]e. 
I 
O CHoJo O 


TimeTHIeHaMUbI KUCNOT cocopa ABMAIOTCH MOTeHI[MaJIbHBIMH WMTOCTaTH- 
YeCKHMH (MPOTHBOOMYXOJIeBbIMH) aPeHTaMH, UM C ITOH TOUKH 3PeCHHA OHM JOJKHbI 


ObITh BCeCTOPOHHE H3YyUCHBI. 
Jlu- u TpusTHMeHaAMULI KUCTOT ocdopa, ucceqOBaHHbIe B 9TOM HanpaB- 
JIGHHM paHee, O6aaloT WHTOCTATHYeCKHMH CBOHCTBaMH (°78). 


CoejMuHeHuaA 3TH TAKOBBI: 
CHe 


(CoHs)>NP | N | 
| 
OL “CH, 
CH, CH. 
Owe A S=P|N | 
A 
He 3 CHe 3 


CpaBHuTeJIbHO HeaBHO ony6sMKOBaHa padora Kponayepow u Ilapumuoli (°*), 
KOTOPbIe CHHTESHPOBAIM PAL ITHMCHAMUOB CocPopHolt KUCJOTHI OOUlero BUNA: 


CH, CH24 
Ye A 
Ar NHP | N Ar OP | N 
Valet < tal aes 
Onz GHesls OL CHy!s 


IIpenpaputesbHble JaHHble O ONONOrMueCKUX CBOHCTBaX HMOJIyYeHHbIX MMM CO- 
eMHennit ObimM onyOmukopanpt B 1956 r. (7°). Eme paxnbpiie ony6uKo- 
Bann ctatbio (2!) KopHes vu Ilpomesko—o cuHTese MdTUNeCHAaMUOB 


CH, 

V4 
(pocpopHok KUCJOTbI Bua: AED Ie : 
O 2 


7 JLAH, rv. 129, Ne 3 


Ha sty paOory, a paBHo u Ha JBe Haumux (?,°) Kpomayepa u Tlapmmua ue 


{ 
CCbIMAaIOTCA. | 
B murepatype uMeeTCd Tak?Ke HECKOJIbKO HaTeHTOB, KOTOPble CORCPKaT 


yKa3aHuA Ha TepaneBTHYeCKy!O 3HAYMMOCTb (poctbopopraHHyecKUX MPOHSBOT- 


HbIX STHIeCHHMHHA (7). Pre 
MopMysbl H KOHCTAHTbI MOJYYeHHEIX HAMM BeleCTB MPUBeAeHbI B TAO. 1. 


Tao 1a 


TimatunenaMugbl KuCOT dociopa 


& 
MR P, % e 
: : 20 20 a 
@Mopmysa coeqHHeHUA 4 oC uM ; dj ND en 
“ BbI- co Bbi- x a, 
HaHa. | qucw. Hauk- | guen. | 2am 
Ee 
[_ /CHz 76—77/14 | 1,0444|1,4810] 43,59] 43,03] 19,27) 19,37 10m 
CHOP] NC | | 19,59 
CH, Je 4 
CH, 91—92,5/2 |41,1688|1,4712| 42,16) 41,91] 17,60) 17,62) 7m 
catH,0P| NC) | 17,99 
UL SCH. 
7 103;,5— 1,1263| 41,4681] 46,90} 46,53) 16,06] 16,31; 60 
| 1 <b 104/1,0 16,16 
CH, 105—106/0,5 | 41,1008) 41,4676} 51,38] 541,15] 415,05) 15,20) 80 
Hct? NCI | 15,17 
Kee CELI 
fe) 
/ CHa 90—91/0,2 |41,1663}1,5198| 49,25] 49,40] 16,14] 16,414} 80: 
C.H,OP| NZ | | 
l \ cH, 165.37 
, oa 103 ,5— 4, 1300.) 4,.5429)) 54,44) 54,021 15,221 15 05|/53@ 
-C;H,OP| N¢ 
i el al es SoU: 
S 
ine GEIS 79—80/0,4 |4,41237/41,5098|) 54,84} 54,02] 15,42] 15,05} 68. 
#CH,OP| NG | 152% 
I \CH2 
oie 113 ,5— 1,1066 | 1,5087] 59,32] 58,64] 13,94] 14,09} 74 
HOH,OP| NC 114 SO? 14,24 
I CH, 
crs 
CaHAP] NC 1 | 89/0,5 1, 1267 neat 49,04] 48,27] 17,57] 17,62] 55 
S 


OKCMe€PUMECHTAAbHAA 4AaCTh 


Bee onvcaHHble B 9TOM COOOLIEHHH AHITHIeHAMUDbI KUCMOT cbocdopa mowyye- 
Hbl MO M€TOAMKe, MPHHATOM [WIA CHHTe3a TAKHX Ke MOHOaMUDOB (},”). 

IIpucoequnenuve AHSTHAAMHHA K AH9TUMEHAMULY 
asTHAPochopuok kKucaoTp: 101 stTH1eHamufa HarpeBanuch Cc u3- 
ObITKOM (25 r) HSTHIAaMMHAa B 3anasaHHOl TpyOKe npn 80—90° Bp Teuenue 16 uac. 
Ilocne yaienua u36pirKa JMSTHIaMMHa HM AByKpaTHOH pasroHKH Momy4eHoO 
10,3 r (BEIxog 67,5% Teopun), BemecTBO cT. nm. 168/1,3; n®® 14650; d*> 0,9895. 
MR unaiizexno 90,07 (Bpruucneno 90,10). 


Haiizeno %: P§9,90 
Cy,Hg5NgO2P. Bpruncneno %: P 9,63 


IIpucoeRuHenne AUITHAAMUHHA K AusTUNeHAME- 
Ay w-OyTuHAIhdochopHok kKucaoTE. Meroquka ananoruuna 
970 


jnpetniqyujeh. I[lonyueno 15 r (Bpixoq 73% oT Teopuu) c T. kun. 176°7/1,0; 
| b, 1.4695; Ge 0,9761. MR uwatijzeno 99,97 (BpruucseHo 100,37). 


HatigeHo %: C 54,70; 54,64; H 11,37; 11,39; P 8,82; 8,84 


CgHapN,O2P. Brruncneno %: C 54,86; Hdn23: P 8,87 
XMMHUYeCKHH HHCTHTYT Ilocrynuao 
Kasauckoro (bunwana AKkagqemun nayk CCCP 3 VII 1959 
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Jloxnagmn Akagemun nayk CCCP 
1959. Tom 129, Ne 3 


XHMHA 
B. A. H3MAMJIBCKMH wu H. A. KATPOCCKMA 


CNEKTPbI NOPJIOWJEHHA MOJIEKY JIAPHbIX KOMILJIEKCOB 
M3 MPOM3BOAHbIX BEH3AKPHAMHA WH AWBEH3AKPHAHHA 


(ITpedcmaeaeno axademuxom B. A. Kasanckum 8 VII 1959) 


M3yqenne MOveKyJIApHbIX KoMMsiekcos Tuna [BK + AK] * nan [BK ~ AK] **. 
M3 XHHOJIMHOBBIX (*, ?) HM AaKPHRMHOBbIX (°, “) KOMMOHEHT MpHBeIO K BbIBO,LY, 
YTO CMOCOOHOCTh «K. KOMIJIeKCOOOpas0BaHHiO HM YCTOHYMBOCTb KOMIIJIEKCOB 
CBASZaHbI C MPOTAKeHHOCTbIO HM MWVIOWLAAbIO T-3IEKTPOHHOM CHCTeMbI M1IOCKOH 
MOsIeKYysbl. C MesbIO MpOBepKH 2TOFO BbIBOAa Obl U3yYeHbl MOJeKYJAPHbIe 
KOMIJIEKCbI H3 KOMMOHEHT — OeH30/I0roB akpuauHa: 9-(n-Me,N-crupua)-1,2- 
6eH3akpusnH (1,AK,); 9-(n-Me.N-crupaa)-3,4-6eH3akpuauH (11, AK); 9-(n-Me,N- 
cTupu)-3,4,5,6-qH6eH3aKkpuauH (II1,AK;). B KayecrBpe KomnoHeHt BK Opiu 
ucnbitaHbl 9-meTHui-10-GeH3usi-akpuaunni-xnopug (IV,BK,) u 9,10-qHMerna- 
3, 4, 5, 6-qnOeH3akpuauHHi-cymbcdometusnat (V,BK.). 


cH=ci#< 8 Me, Ne ch=cH SN Me, 


Ny CH=CH —NMe, < ore 


MAK, IV AK, 


ba 


Se nig 


x ae 
Chg) Cr CHy—Ny CH, | (SO,CH, 


Iv BK, V1 BK, 


C wWeslbio ycTpaHeHust BosMOxHOCTH amKOrosmH3a (*, 5) akpugzuHneBoti comm 
c oOpasopanuem HX (’), c mocaenyioutum mpucoequnenuem HX x JOHOpHOH 
KommoHeHTe THNa AK,, AKg uT. I., B KayecTBe pacTBopuTena Obi pu 
MeHeH | 2-yuxuopstaH (JLX9), coorBercrBeHHo ouNUeHHDI. On uMeer mpe- 
umMyulecTBo mepeq CHC]; . 

IIo cpasnenuio c 9-(n-Me,N-cTrupus)-ak puHHOM (IV,AK4) (Qnane 434 Mp 
(?, “) quia KoMmOHeHT coeqnHeHnit (1), (II), (III) mer na6monaan PHMCOXpOMHBIii 


* BK — cnoxkHas 32eKTpOHOPuAbHaA KOMMOHEHTA, NOcTpoeHHan U3 9JIEKTPOHOUAbHOTO 
xpomodopHoro KomnoneHta B (C==N+) u K —zx-93neKTponnoi cuctembi reTepounka. 
AK — caoxkHas 3J1eKTPOHOOHOPHaA KOMMOHEHTA, MOCTPOeHHAaA COOTBETCTBEHHO 13 3JICKTPo- 
HOQOHOpHOro xpomodopa A = NMez (Me = CHs) (1). 

** [tyra —~ cuMBon conpaxKeHus, O603Ha¥aeT UaCTHUHYIO 7-cBa3b 
9K30-p-CBA3b (1, 5), 
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B J\aHHOM c.ly4ae 


) sh aO vuritisag 


ConocTapmenue cieKTpoB NormoweHHA KoMMoHeHT Tuna AK u tana BK co cnextpamu 


Tlonceb! nornouse- 


HHA KpacuTedsA 


| MOJeKYAPHBIX KoMNeKcoB THna [AK-—BK] u cooTBetcTBylomux Kpacutene A—K —B 


Tlonocnh no- 
rOWLeHHA KOM- 


| F Crpoenue u cooTrHomenne i), Hie cans OE Eee 
) B KOMMOHEHT PactBopuTenb MOWIb/JI | 
| = | Make, mu |&maxc Amaxc, &maKc 
| 2 Mu. 
ee a Ak, (1) C.H;0H | 4-40-8 389 | 12070 
2 Akg (11) CiatClia be eld. One 416 | 17720 
3 Akg (II1) CH:,C!ICH,Cl 4-10-38 401 | 25360 
| 4 [1 AK,+1 BKy| C.H;OH 1410-8 DoF 8840 | 389 | 24635 
5) [1 AKi+1 BK,| C,H;0H Ae 10m Her 0 |} 390 | 15480 
6 {1 AKi+1 BKi| CHCls {eat (Qe 580 8770 | 388 | 19470 
, @ {1 AKi+1 BK,| CHCls Aram 514 4490 | 390 | 20575 
| 8 {1 AKi+1 BK] CH2CICH,Cl aya 542 5835 | 387 | 17600 
| 9 [I AKe+1 BKy] CH2CICH,Cl 2,5-10-§| 568—570 | 4000 | 386 | 16800 
10 [1 AKe+! Bk, CHCls id Oia Soo) 3990 | 386 | 25270 
44 [1 AKs+I BKg] GHsClCHeCl 5-10-25 628 96 | 397 | 21600 
12 A—K—B IxXa 0,006 N HCl 0; 20-1052)" bos 11650 | 404 | 14140 
B C,H;OH 
13 A—K—B 1X6 CH,CICH.2Cl 4-10-38) 564 5840 | 415 | 12360 
14 A—K—-B Xa 0,006 N HCl 0),5-40~4 574 14440 | 389 4745 
B C,;H;0H 
} 45 A—K—B X6 CH2CICH2Cl ola). 9) 99410 | 420 | 13760 
} 416 A—K—B XI- ORCA? HIGH 4-10-83} 605 42 | 400 | 20360 
[ B CHCl, 
17 BK, (V) CH,C!ICH.Cl 1.4078 403 6300 
| 48) BK (V1) CHe2CICH2Cl ~ tA 3 i 427 (2440 
| abext: AK=—45, —18 un —33 mu (ra6n. 1, NeNo 1, 2, 3). Funcoxpomuniit 


adPekT BbIsBaH pacceHBaHHem sidexta conpaxenua (AK; > AK.) B pe3yuJb- 


400 500 600 700 


G00 mye 


Pue. 4. CnextTpp normomenua KoMnsmeKcos 9-(n-Me,N-ctuput)-1,2- 

6en3sakpuauHa (AK;) c 9-metua-10-6eH3unakK puAHHUH-xOpHtom 

(BKi). Homepa kpupeix cooTBeTCTByIOT HOMepaM PpaCTBOPOB B 
Taou. 


TaTe aHHeIMpOBaHHA OMHOrO MIM AByX OOaBouHDIx afep. B cayuae xe (I) 
WMeeT MECTO elle HapylweHHe KOMJaHapHOCTH. 3 
Tipu usyyenun cnekTpa MosekysapHoro Kommsexca [AK, ~ BK,] (ta6a. 1, 
NoNe 4—8, 9, 10) cenano oveHb uHTepecHoe HaOmogeHne: npu C = 1-107° Mon/n 
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B CHMpTe KOMMIeKc He OOpasyeTca. 


3yeTCA B 3HaYHTeIbHOU crenenu: ¢ = 4490 (Awake 514). 
[AK, ~BK,] axe mpu 5: 


ele Ooslee yCTOHUMBBI: 


Quaxe 542 Mu), agua [AKy ~ BK,] npu 2,5-10° 


B CHCl, npn C = 10° mon/n on o6pa- 


B J[X2 KoMMJeKCbl 
107° mon/a © = 5835 
mon/a ¢ = 4000 (Anaxc 568— 


400 300 a 600 


Puc. 2, CnexTpbl nmormomeHua kKommuekcop 9-(n-Me.N-ctupua)- 
3,4-6eH3akpuanHa (AKe) c 9-metus-10- 6eH3suaKpHAMHHH-xXOpHOM 
(BK). Homepa KpuBbix COOTBeETCTBYIOT HOMepaM PacTBOpoOB B Tabi. 4 


570 mp) (ta6n. 1, NoNo 8, 9). Ormetum, 


yTO KomMisiekc u3 AK, npu 


C =2-10 nourn orcytcrBoBan (© = 75) (4). Hana [AK;—~BKe] (Ta6n. 1, 


Ne 11; 


\ 
\ 
\ 


700 4 


400 “500 600 


Puc, 3. Ciektpbl mMorsomeHHa KommveKcop 9-(n-Me2N- 
cTHpHu)-3,4,5,6-4n6en3akpuguna (AKs) c 9,10-qumetua- 
3,4,5,6,-4H6eH3akpHAMHHH-cybpometumatom (BKe). Ho- 
Mepa KpHBbIX COOTBETCTBYIOT HOMepaM pacTBopos B TaGul. | 


puc. 3) HaOmofaica HeOxKUaHHO OON_DWIOH OaTOXpOMHBIM adder: 


npu C = 5-10 mos/n Ayaxe 
628 Mu, HO MaJlad ycTroHuu- 
BOCTb KOMMslekca (€ = 96). 

CytlecTBOBaHHe MOJIeKy- 
JIAPHbIX KOMIMIekcOB 43 AK, 
u AK, c BK, sp XS tee 
xe mpH C= 2,5-10°%— 
5-10 mon/a noyrBepxqaerT 
Halu MpenNoNOxKeHUA O 3Ha- 
YeHHH TJIOWlalw m™-CHCTeMbI 
AIA MpOuHOCTH KOMIMVeKCa. 
B o60nx cayyanxX Awaxe 542 
u 568 My. OKa3aJIca CMeLIeH- 
HbIM THMCOXpOMHO MO cpaB- 
HEHHIO C KOMIMJIeKCaMH U3 
AK, (3, 4) 4 3necb 9TO O6b- 
ACHAeTCA addpeKTOM paccen- 
BaHHA, a B ciayyae AKy— 
WM CT€pHY€CKHMH BJIMAHWAMH. 
Oco6pili TeoperuueckuH HH- 
Tepec NpelcTaBJAeT TOTPakT, 
4uTO MaKCHMYMbI CIe€KTpOB 
NOPOWEHHA PpaCTEOPOB MO- 


JeKyJApHBIX KOMMeKcoB [AK, + BK,], [AK2-+ BK,], [AKz + BKo] (ra6a.1, 
NoNe 4, 5, 8, 9, 11) pacnonoxenbi B O61acTH nOorsomenua COOTBETCTBYIONLHX 
remunaHHHoB (IX), (X), (XI) (rab. 1, NeNo 12—16; pue. 1—3). 

TO NOATBepxKAaeT pakee CleNaHHbIt BEIBOL, YTO Awaxc JIA pacCTBOpOB 
KoMMiekca Tuna [AK ~ BK] Moxer texaTb BeCbMa O/IM3KO K Ayaxe KpacuTeda 
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¢ KOHBIOrMpoBaHHOH cucremoh AK B, coyepxKaueli CXOAHO MOCTpOeHHDIe CHCTEMBI 


AK u BK 8B HanoxeHHOM pyr Ha Apyra nonomwenuun (7). BecbMa BaxxKHO, 
YTO B OMMCaHHbIX OMbITaxX c MpHMeHeHvem J[XI Bo3sMOxKHOCTh asKOromH3a 


HOJIHOCTbIO. =CKJOUeHa. => AK ue 
STHM = jlOKa3aHo, UuTO = or : 
IIpHYHHOH BO3HHKHOBeHHA On 
OkpacKH sIBJIeTCA MMeH- | R-NC CH=CH nae, oe 
HO O6pa30BaHHe Movle- ae 
KYJSpHOrO KOMMIeKCa. Ave DEES 
Hoppim nojrBepxkfeHvem [| ° ce UB Bae o1O, 
3TOrO x%Ke ABJIAeTCA Ha6- BK 
JOJeHue, YTO ECM OKpa- a 
IWeHHbIM pacTBOp pa36a- Ppp ' 
BHTb CNMpTOM MouTH JO fs e Ni eae 
NOJHOrO HCueSHOBeHHA 
OKpacKH KOMMJIeKca UH 3a- oe 
5 N CH=CH NMe, |X_ 

TeM OXJAQHTb fo —50 S rie ae 2 
u —100°, to cootBercrT- a) REM; X=C} 
Bylollad OKpacKa KOM- a tat Lad Sipe 6) R=C, Hy; X=C10, 
“tleKkca (PHOIeTOBO-K pac- L BK oa 
‘Had WJiw CHHAA) CHOBa X A-K-B 
NOABJAeTCA CO 3HaUNTeJIb- 
HbIM BO3pacTaHHeM € B ind a So SE eet Maa 4 
OONAaCTH Ayaxc (°). 

Uem ruyOx%Ke oKpacka, | 
TeM OOJIbIUe BeJIHUHHA &. + 
Coeaunenua I, II, Ill, VI a X CH= cK —NMe, - 
OblsIH MoOsyueHb! 0 (8). 

10-9Tua-9-mMeTus- | =St—_———-- R=H: X=Cl 
12 -6eH3aKPUQE- BK J 
Hunw-fiogug (VII)— eines 


MeJIKHe OPaHKeBble KPH- 
cTabl H3 cnupta, T. m1. 286—287° (B 3anadHHOM KallusIApe, pasaraercs). 
| Hatigeno %: J 32,12; 32,10. CopHigNJ. Bprsucneno %: J 31,78 
| 10-9Trua-9-mMeTun-3,4-OeH3akKpuANHHH-HOAUA (VIII)— 
TOHKHe UIGIKOBHCTBIE OpaHxKeBble UroOUKH 3 cmuptTa, T. na. 290— 
292° (B 3anadHHOM Kalluiape, pagmaraetca). 
Hatigeno %: N 3,97; 3,88. CooHigNJ. Boraucneno %: N 3,50 
10-9Trua-9-(n-RumMeTuAamMuHocTupua)-12-6eH3ak- 
PuAUHUH-nepxaoparT (IX6) nonyyen uz (VII). Temuo-3enenpie 


MUKpOKpucTamb, T. mt. 206—208 (pasi.). 
10 - Dru -9-(n-RuMeTuamuHocTupusm)-3,4-6eH3akpHouuHul-nepxopat (X6) 


mlonyyen u3 (VIII). TemHo-cuHve MMKPOKpHCTabl, T. WI. 226—227° (pasa.). 


TlonuHoctbio ounctuTp (1X6) u (X6) He yamocb. 
Hatigeno %: Cl (IX 6) 7,79; (X6) 7,90. Co9Ho7NeClOa. Buraucneno %: Cl 7,05 


MockoscKu MegarorMuecKHH MHCTHTYT Tlocrynuso 
A SMC HES, 


um. B. I]. IlotremKuna 
UWMTUPOBAHHAS JIUTEPATYPA 

1B. A.U3smauanapckuit, Tp. 8 Copel. no aHHHHOKpacO“HOH XHMHM H TeXHHKe B 
1947 r., 43g. AH CCCP, 1950. 2B. A.HU3mauapnckuid, I. A.Conogxkos, JAH, 
60, Ne 4, 587 (1948); 75, N23, 391 (1950); 91, Ne 5, 1119 (1953). *C.B. AMutpueuko, 
YKOX, 29, 1842 (1959); 8 Meng. cbesn, Pe. qoxn., Ne2, cexu. opr. xuM.u TexHON., 1959, 
cmp. 290.4 JI. I. Bumuesekudh, JAH, 121, Nel, Ill (1958) *; 8 Menz. cbesn, Ped. 
Noxn., Ne 2, ceKll. opr. XHM. H TexHon., 1959, cTp. 287. 5B. A UsmMauapnckulh, ILA. 
ConogKxos, H.A.Kutpocckuit, 8 Meng. coesg, Ped. qoxn. Ne 2, ceKu. opr. XM. 
wu TexHom., 1959, crp. 284. © B.A. H3mMaunapcexkuik, JAH, 29, Ne 2, 101, 104 (1940); 
Xum. nayka u mpom., 3, Ne 2, 242 (1958). 7B. A. U3mMauapceKku h, A. H. Tycesa, 
YKOX, 24, 1402 (1954); B. A. amMauapekui, A.H.Tycesa, E.C,ConoBbeBa, 
WKOX, 26, 1766 (1956). *%A.E. Tlopat-Komuu, F.C. Tep-Capkucan, 
Y3zs. AH CCCP, OXH, 1951, Ne 5, 601; 1951, Ne 6, 771. 


* B paOore (4) nacrp. 113 BMecTo Moui/1 owM60uHO HaleyaTaHoO MMow/., 
By) 


Jloxazagn Akagemun nayrk CCCP 
1959. Tom 129, Ni 3 


XHMHFA 


I 
Axanemux HM. JI. KHYHAHL, E. 9. MEPBOBA uw B. B. TIOJIEHEBA 


JOUPbI MEP®TOPAJIKEHHJIPOC®HHOBbIX KUCJIOT 


B 1948 r. Tl. X. Kamaem 6piia CeaHa NOMbITKa BBECTH B peaKILHl0 C SPHPOM 
(beHHscocuHUCTOH KHCMOTHI TeTpaXJIOPpSTMIeH HM TeTpaxJOpsTaH, HO HHAMBH- 
JYaJIbHbIX MpOLYKTOB NomyyeHo He Opiio (*). Peakuun nepd@ropomeduHoB Cc AM- 
aJIKUOCPuTaMH ObWIH OCYMICCTBJICHbI JIMUIb B PalWKaJIbHbIX YCJOBUAX, B 
pesysibTaTe vero Opluia MOyYeHa CMeCb TEJIOMEPHEIX (PPTOPHPOBAHHBIX aJIKHMOC- 
(buHOBEIX scdupoB Tuma H(CF,CF,),PO(OR),, rae n = 1-7 (?). 

n CF, = CF, + HPO(OR)s— H(CF2CF2), PO(OR)s. 


VonHoe mpucoemuHenve HelTpasibHOH MOeKYJIbl TpHamKUMmocpuTOB K Tep-. 
cbroponepuHaM He GOplio uBsBeCTHO. Kak Oka3al0cb, TpHasIKHJICOCUTE! CpaB-| 
HUTeIbHO JIeErKO pearupylior Cc P-oespuHaMu Cc OOpa3s0BaHHemM 3cupoB Nepdropas- 
Ke€HHJICPOCUHOBbIX KUCIOT. HauasbHOW cTaquel STOM HOBOM peakUHH ABAeTCH 
aTaKa HYKJICOPUJIbHBIM (OCHTOM MOJIOXKUTeJIbHO NOJIAPH3OBAHHOTO KOHEUHOFO: 
aToMa yrvlepojla, Hecyllero Ba aTOMa (pTopa, C NOCJeLYIOWUM 31 MMUHUPpOBaHHeM 


(TropucToro avikusla W3 MpOMexyTOUHO OOpa3ylolerocA OUNONApHOrO HOHa 


o : oe EF OR 
| 
C= CF, +P —OR > > Cao ae + State 4+ RF 
kL NC tote eV las 
OR F OR O OR 


Tlonyyenn! AMSTHIOBIC SUPE MepdTopBUHH-, Nepdropnponenus-, nepdrop- 
M300yTeHHI- WH NeppTropunk1o6yTennsdocpunoBpix KucuoT. [loqo6noro poya 
peakllMA MMeeT MECTO IPH B3aMMOLeHCTBUM TpuaIKHMCOCpUuTOB C aAKPHJIOBbLIMH 
cucTemamnu (°) 


O 
a 
(RO)3 P: + CHp= CR’ — a — (RO),PCH2zCHR’COOR. 
| 
OH 


AKTHBHOCTh NephToposeduHOB B Peakuun c TpusTudochuTOM majaer B pany 


CFs— CF. CFa, 
l I Cee CFags CRIGP nC eC ces 
Choe CRY (Che : : a tle : 


IIpu BsanmogelictBuu nepdropu306yTumena u nepdropnponumena c TPH9THI- 
(pocUTOM, KPOMe 9THJIOBLIX 2:upoB nepPTopasKeHWI(POcpuHOBLIX KHCAOT, 
oOpasyeTcA HeOOsbUIOe KOMUYECTBO BelecTB C 6oee HU3KOMi TemMiepaTypou Ku- 
menus. B cyuae TerpadropsTusena, re NOApHsaluA DBOMHOH cBA3u OTCyT- 
CTBy€T, TlaBHbIM MPOAYKTOM PeaKUMH ABIACTCA AMSTHOBLIH adup sTusoc- 
(PHHOBOM KUCOTHI, OOpasyloulelica B PesysbTATe H3OMepu3aluHn TpHaTHIGochu- 
Ta Mog Jeictauem C,H;F 


C,H,F 
P (OC,Hs)s3 —--> CeH;P (O)(OC3Hs)s. 
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TombkO B MPHCyTCTBHH TpeTHYHOTO OCHOBAaHHA (KaTaIHTMYeCKHX KOJIMUECTB), 
HWKaIOUlerO CKOPOCTb H30MePH3allMH TPHSTHIPOCpHTa B AMSTHJOBbIT sup 
3THIIGOCHUHOBOH KUCOTHI, yaocb BbIqenuTb c 1O—15% BpIxoOM AMaTHIOBDIM 
opup mepdropBunuadocpuHoBol KHCAOTHI. 


TunoBOH 9KCNeEPUMeHT 


B aptoksiaB Ha 250 Ma 3arpyxauu 0,1 mona TpusTundocduta u 0,3—0,4 mo- 
A P-onepuna. B Ta6n. 1 npHBexenbl TemnepaTypa HM BpeMA peakuuH. 


Tao muma 1 


@-ILHk NO6yTH- 


Onedux neH ~-u3s06yTHueH |. 9-IponumeH -aTHJICH 
ne 0-5 90—100 | 4130—140 160—170 
(B npucyTcTBHH 
NRs) 
Bpema, uac. 10 8 a8 BO, 


Ilo okonuaHHN peakIMH cnyckanM H3O6bITOUHOe AaBseHHe MH COMepxUMOE aB- 
‘TOKaBa PasroHAJIM B BakyyMe. J|nsTHNOBHIN sup nepdropunKno6yTennsdoc- 
|PHHOBOH KHCJIOTLI TEPMMYeCKH HECTOHKUM, MeperoHAeTCA TOMbKO B XOpOUIeM 
‘Bakyyme. B onbpitax c @-H306yTHJICHOM H @-TpOmMJIeHOM KpOMe AHSTHJIOBbIX 3~pu- 
pop nepdropankeHHpocuHOBLIX KHCAOT OOpa3s0BbIBaMCb (ppakuuuc GOonee 
HM3KMMM TemNepaTypamMu KuneHuA, 45°/8 MM QI @-H306yTHIeHa Hu 35°/8 MM 
AA Q-Tponusiena, HeyCTaHOBJeHHOrO cTpoeHua. J[MoTHIOBbIe SPUPbI MepdpTop- 
W300yTeHHJI- H nepdpropnponenundocuHoBHlxX KMCIOT Nocie NepBoH meperoHKH 
pacTBOpANM B supe, NPOMbIBaIH OuKapOOHAaTOM, BONO, CyWIMIU CymbPpaToM 
MarHua WM NMeperonaW B BakyyMe. J[M9THIOBLIN sup nepdropBuHHsdocduHoO- 
BOM KHCOTHI (T. Ku. 81°/8 MM) roHHTCA BMECTe C AMSTHOBLIM 3:—)UPOM 3THACOC- 
(uHOBOH KUCOTHI (T. KuM. 75°/8 mm). IIpH neppow neperonKe coOupanu dpak- 
unio 73—85°/8 MM H BbIJIMBasIH ee B BOLY, AMSTMMOBHI acup STUIcocduHOBOK 
KMCJIOThI pacTBOpAJICA B BOe, OTcOMBIeeCA MacJIO pacTBOpAJIM B dupe, 
MpPOMbIBaJIH BOOM, CyWIMJIH WH NeperoHAJIM B BakyyMe. DusnyeckWe KOHCTAHTbI 
M pe3yJbTaTbl aHaH30B MOJYYeHHbIX SPUpPOB NepdTopasKeHHMIPOcdpuHOBbIX 
KucnoT R;— P(O)(OC,H;). npuBexeub B Tabu. 2. 


ied Ovier eae 


SI BpiyHcseno, % Haiigzeno, % 
x = 
R s quo 20 A 
: a PeeeD” | et ge -hemulenoapeRr, (Aue H| F | MR 
KS a 
€F,—CF— 81°/7} 1,260) 1,377} 15/33, 02] 4,58/26, 15/40, 73) 34,90}/5,17] 25,39) 39,85 
CF,CF=CF— 83°/8 | 4,342] 1,367} 39/31, 34] 3,73/35, 44/45, 63) 31,11) 4,24) 33,01) 45,72 
(CF ,),C=CF— 85°/8| 1,400) 1,365) 66/30, 19} 3, 10/41, 82/50, 53) 29,90) 3,27] 41,66) 50,75 
ie 80°/5 | 1,354] 4,392) 21/34, 28) 3, 56/33, 92/49, 54). 34,18) 3,55 33, 65) 49 ,49 
F,—CF j | 
VUucTHTyT SJIeMeHTOOpraHHyueckHX CoeqMHeHHH Tectynnao 


Akajemuu nayk CCCP 16 VII 1959 


UHMTHPOBAHHAA JIMTEPATYPA 


17. Kamau, KOX, 28, Ne 3, 441 (1948). ? J. Bittls, R. Joyce, Am. nat. 
2559754 (Chem. Abstr., 46, 1026 (1952). %T.Kamai, B.A. Ky xtuu, Xuma uw mpu- 
MeHenue (poctpopoprannueckux coequnennit, May. AH CCCP, 1957, crp. 91. 
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Jloxnaagn Anayemuu nayx CCCP 
1959. Tom 129, Ni 3 


A. Jl. JIMBEPMAH, O. B. BPATHH, 4)KAH MHH-HAHb 
Mu akanemuk Bb. A. KASAHCKHH 


3ABHCHMOCTb CKOPOCTH C;-TETHAPOUWMK JIM3AUHH 
MAPA®HHOB HU AJIKWJIBEH30JI0B OT BPEMEHH KOHTAKTA | 
WM TEMMEPATYPbI 


Tenepb y2Ke Ha OOubUIOM UNCIe MPpHMepOB AOKa3aHO, YTO JerHAPOWUMKIH3a~, 
WHA YreBOLOPOAOB Ha MWWaTHHAPOBaHHOM yrvleé MOXKeT MpOTeKaTb HE TOMbKO 


XHMH 


— —- rw 


; 


c oOpasoBaHveM lwiecTHWIeHHOrO — OeH- 


7e 30JIbHOrO — KOmbila (Cy-erHApouuKsusa-. 
WHA), HO JaeT OLHOBPeMEHHO MPOMYKTHI C 
MATHWICHHBIM KOJIbILOM (C;-ernqpounKH- 

‘d g sauna). Ilpu Cs-2erv2pounkiMsalyn 43 
3 ° : lapapuHoB oOpa3yioTca WHMKsONeHTa- 

30 py ub (17), a asKMJIOeH3ObI, HMeIOWMe B 
3 290 6oKOBOH Iemw He MeHee TPeX aTOMOB yT- 


a) Jlepofa, MaioT HHAaH U ero romouoru (%,°). 
HegaBuo 6pwi0 moKa3aHo (1°), uTo peakIluA 
C,- W C,-RerHApOUMKJIH3alHH He3aBHCHMBbI 
pyr oT Apyra uw Ha MOBepXHOCTH MwaTH- 
HOBOrO KaTasIH3aTOpa MpoTekaiwoT Mapasi- 
JleibHO. Mx OTHOCHTeIbHbIe CKOPOCTH B 
Ka@xKJIOM OT/I@IbHOM CJly4ae 3aBHCAT, TO- 
BUIMMOMy, OT oOcoOeHHOCTeHi CTpoeHHa 
HCXOMHOrO yruleBoqopona. 

Uro6sl NoyuvTb Kakue-HHOYyb CBEJCHHA O MCXAHH3Me STUX PeakILHl, Op10 
HHTEPe€CHO HCCIELOBaTb KHHETHKY C*-eruPOUMKIH3alHH HW CPaBHHTb ee C KH- 
HeTHKOH C®%-JerufApouuKIH3sallMu, KOTO- 
Py!O MBI H3y4asIM paHee Tak»xKe Ha Mlia- 
THHOBOM KaTaiM3aTope (1). B nacros- 
we paOore NMpHBOAATCA pesysbTAaTHI 
M€pBbIX MCCJI€EMOBaHHH, HalpaBsIeHHBIX 


0 
0 0 30 70 cer 


GpemA KOHMaKIIa ——»— 


Puc. 1, Sapacumocts ppixoga 1,1,3-Tpu- 
MCTHJIIMKJIONCHTAaHAa H3 W300KTaHA OT 
BPeMeHH KOHTAKTa HM TeMMepaTypbI 


Ta6Oauna 1 


3aBHCHMOCTb Bbixofa 1,1,3-TpuMetua- 
IHKJION€HTaHa H3 H300KTaHa OT BPeMeHH 
KOHTaKTa H TeMMepaTypbl 


K 93TOH Wel. Han6onee yroOupimu o6b- 
€KTAMH VIA TAKOH PaOOTbI ABJIAIOTCH NN | T-pa, |COvemuaa | Bpema |Buxog, 
OMNBbITOB °C CKOPCCTb, | KOHTAKTAa, 

yIvIeBOLOpOMb, MarOulve TOKO OH uacmt, ceK. . 

nmpoxykT C,;-nhernuzpounkausaynn. Tlo- 

9TOMY HaMH ObWIH M30pPaHbI M300aKTAaH 

(2,2,4-TpHMeTHIMeHTaH), H-reKCaH 4 106 290 0,20 62 8,5 

H-TIPONHIGeH301, OOpasylollue COOTBeT- spel ae bee oe ae 

cTseHHO = 1,1,3-TpumeTHMHKNONeHTAaH, aac Aga fen re mt 
9 ; sii 

MCTHJIIMMKIONCHTAaH HM MHWaH. Bpidop 103 300 0,60 24 2,7 

H300KTaHa MW H-PeKCaHa CBA3AH He TOJIb- 96 310 0,20 59 16,9 

KO C TEM, YTO OHH H3 HUX CHJIbHO pas3- 109 310 0788 13 30 


BeTBJICH, a [pyro MMeeT HOPMabHOe 

cTpoewve. He menee BaxkHO H Jpyroe ux pa3ziM4ve: NepBplli cosep2KUT JMUIb 
IATb ATOMOB yrviepoa B CaMOH JWIMHHOM Wenouke HM He MOxwKeT MOsBepraTEca 
C*-erHApouMKIMsalluu, Tora Kak jpyroii Meer B WeMo¥Ke WecTh yruepon- 
HbIX ATOMOB H JIA HETO BO3MOXKHbI 06a HAaMpaBJIeHHA peakIHH. 
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Kak yxKe BKpaTile yNOMMHaO0cb pauee (°), CKOpocTb C;-ernvipOunKJH3alHH 
300KTaHa pu 310° mMHefHO 3aBMCHT OT BpeMeHH KOHTakTa. B HacTosen 
padoTe NOKa3aHO, YTO HMpH 290° 3aBHCHMOCTb HOCHT TOT 2Ke XapakTep, HO MIps- 
Mad WMeeT MeHee KpyTOH HakOH. BeposTHO, MHeHHad 3aBHCHMOCTb COxpa- 
HACTCA HW MPH MpOMexyTOUHBIX TeMMepaTypax. B TakoM cayuyae, yroul Ha- 
KNOHA IIPAMbIX pacTeT C poOcTOM TeMMepa- % 


20 40 60 80 100 120ceK 


ype (puc. | utTa6a. 1). Ananormunpie JH- 2 
HCHHbIe 3ABHCHMOCTH HaGwOMaCb HU B CJy- 

Haax H-rekcaHa HM H-lponuiOensona (puc. 2 | q 
lM Ta01. 2). [lostomy MOxHO yMaTb, YTO 3TO 
joOUlad SaKOHOMePHOCTb, XapaKkTepHad Ws Se 
\Cs-Reruapowukinsainu. Takow xXapaktep S&S 
papucumocra HaBOJHJI- Ha MbICJIb, YTO YHCIIO 0 


fix B CAMHMILY BPEMCHH Ha WaHHOM MOPUMH pyc, 2, 3aBucuMocTb BEIXOJa MpoAyK- 
aTaW3aTopa MIpH WaHHOH TeMNMepaType, HE TOB WHKNIH3alluH OT BPeCMeCHH KOHTAaK- 
paBicut B H3YYeCHHbIX Tpeyemax OT BpeMeHH 74: Lie a Zi 
WKOHTAKTa, a CJI€MOBaTeIbHO, H OT CKOPOCTH 
jponyckanna. IIpopepka noxrsepyuia MpaBHJIbHOCTb 3TOrO MpeAMooweHHA. 
\JlefictBuTenbHO, Kak BHHO u3 puc. 3 u Tas. 3, B Mpesemax OWIMOKM OMbITa 
YNCIO MOJIeKys, PearHpytOUlMX B eMMHHILy BP€MeHH, OCTaBaOCh mpakTHyec- 
KH HeH3MCHHBIM Jlaxke MPH TpeXKPpaTHOM yBeJIMYeHHM CKOPOCTH NpomlycKaHHA 
H300KTaHa. Orciojla ceayer ompe- 
Pa Ore aie JI@ICHHBI BbIBOL, UTO KOHIeCHTpa- 
SaBHCHMOCTb BBIXOJa MpOLYKTOB WHKJIH38alnn IMA H300KTaHa Ha MOBePXHOCTU 
OT BpeMeHH KOHTaKTa 
KaTaJIH3aTOpa Ip U3MeCHEHHH Bpe- 


) OIeKYJI UCXOJHOTO BellleCcTBa, pearupyto- 
| 
‘ 


3s Croiicrpa Katamusata é MeHH KOHTAKTa OCTaeTCH B H3y- 
bh a nocne xpo-| 28< UYCHHBIX nWpefemax nMocTOAHHOM u 
5 UT is HOUPOMATO=ME | liwear ann aca iole 
& me cS rpabun oun a5 peakWHA MpoOxoxuT MO HysIeBOMy 
5 | 2. : Ke nopaAaKy. OueBugHO, STOT BbIBOX 
~ ae “aah Wei 20 ag MOxeT ObITb PaclipocTpaHeH H Ha 
Z 1 oR | as m=  [pyrHe w3y4eHHBIe 3flecb yruie- 
BOMOPOALI. a MOXKeT ObITb, WH Ha 
| xnTekc aH w106bIe coOeqMHeHHA, CmOcooHble K 
| d 0,39 2 1.3778 = 1,376 9 C,-HerHApounkJ M3 aun. 
i 113 = 1,376! 3.4 
asi oe ek Carek o Ilpu u3yyeHuH 3aBMCHMOCTH 
6 | 0,20 Te ee 1/3763 470 cKopocTH C,-eruqpouukKIu3alHH 
mareo,10° |) 261. || a.378t | * 13764 42 6 3 
é 0.14 87 1.3798 we a 5.0 OT TeMIIepaTyPpbI bIO HaHTeHO, 
; 378 = ; 0 é 
ER olor ol 13st. Tres oo YTO HOJIYYCHHbIC SKCIEPHMeHTAJIb 
oe O.s0 | 97 «41,8794 ] . — 13768 5,3 Hbl€ JaHHbIe XOPOWIO YyOBeTBO- 
pallipioute Go eo a PAIOT ypaBHeHio Appenuyca. Sto 
BE 355 oguil ki 2067 4 osese ms a6 NOSBOIHIO HaHTH KarkyllHecs 
30] 0.19 | 54] 14,4943 | 0.8672 s 5,0  93HeprMv aKTHBalHu (Q) u mpen- 
35| 0,14 | 73] 41,4952 | 0,860 ss 7,0 k 
$4] 0,12 84 41,4958 | 0, 8689 ae 8.4 SKCNOHEHITHAJIbHbIC UYICHBbI ( a) 
36 | 0,10 101 41,4962 | 0,8693 — Chl v3y4yaemoni peakIlHu B mapaduHo- 


z BOM MH apOMaTHUeCKOM pAax, He 
Bpomuce uncno 0,35. ompefeisis KOHCTaHT cCkKOpocTH 
peakuun. Ilomyuenupre WanHple (puc. 4 wu Ta6a. 4) noKa3pIBaioT, 4TO pa3zIH4He 
B CTPOCHHH MNapacHHOBbIX yrvIeBOAOPOMOB mpakTHYeCKM He OTParKaeTcA Ha 
BEIMUMHe SHEPrHH akTHBaWuH C,;-ernszpounkinsannn (Q=20,0-+-0,5 kkan/Momb 
A JIA H-TeKCaHa UH JIA M300KTaHa). OTH BEMMYMHbI JOBONbHO ONH3KH K paHee 
HavJCHHOMY 3HAYeCHHIO KaxKYLWeHCA SHeEPruuM akTUBAalMU C,-ervqpOUMKJIN3a- 
WMH Wuus0byTuma (Q = 16 KKau/Moumb) (). He uckmroueHO, 4TO STO CBA3aHO 
C OJIM3OCTbIO M€XaHH3MOB OOe€HX peakKUHi. 

Hanvune O6eH30bHOrO KOJIbIla B MOeKye MCXO{HOrO yrueBoOLopoya 
3AMETHO BJIMACT Ha BeHYMHY SHEPrHH aKTuBallun C,-eruspounknusalun: 
MHa BOSpactaeT Oo 27,5--0,5 KKas/Monb. [lpemakcnounenyMalbubl wieH B 
ypasnenuu Appenuyca y A-mponum6en30na (ky>= 1,1-10") snauuTenbHO Ooub- 
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we, vem y Mapaduuos (k,=1,1-10° qua x-rekcaHa H 5,8-108 aaa W300KTAHAa). 
9Sro, OU€BUAHO, OObACHACTCA Gomputeli aylcopOuvell apoMaTHuecKHX CoeMHeHHI 
Ha AKTHBHBIX IeHTpax MaTHHOBOrO KaTaIH3aTOpa M0 CPaBHEHHI0 C napapuHaMu. 
Jlo6onbITHO, UTO NOJyYeHHbIe HaMI 

Ta6Onuna 3 IKCNePHMeHTaJIbHbIe 3HAYCHHA 9Heprul 

AKTHBauMH C;-ervyqpOWUMKJIM3alnn Ht 


oO arHpoBaBluiux v 
SaCMO Te ee coracylorca C BesIMYMHOM. SHepreTH 


Movie H300KTaHa (Mm) OT 4MCMA 


nponymenupx (M) npa 310° - yeckoro Oapbepa 3aMblKaHHA MATH 
m WIeHHOrO yrseBofsopofHoro WHKJia 
ze eae Halizennoi Jlesn u Bananfuupim (} 
oNo Oey yo OF 
Sees g 1, M-10°| .tpumerun- | m-0* [TyTeM TeOpeTHyeckOrO PpacueTa. He 
8:8 ce hos ae Bilapasich B leTaiM nocseqnero, 3ame 
TMM, 4TO BCe paccyXJeHHA STHX AaBTO 
eal bee Aaa Pare sas 22,3 poB OCHOBaHbI Ha MpelnonoxKeHHH ¢ 
41 | 0,2 12.4 16,3 19,5 
BOT jl, Ordeal, ale 8 ae 19,2 3aMbIKaHMH WHKJIa Ha MJlaTHHOBOM nyo. 
/ 2 i x 
42 0°61 se'6 4G 17,0 jiere. OfHako AyOeTHaA CXe€Ma MeXa, 


Hu3Ma C;-ervApOUMKJIM3alluH He AB: 
JIACTCA CMHCTBEHHO BO3MOXKHOM HM HyxaeTcA ee B MOATBepxXJeHHH. BpITt 
MOXKeT, HMCHHO 3Ta MCXOHAA NpeMocEwika MH MpWBesa Ha3BaHHbIX ABTOPOE! 
K pe3yJIbTaTaM, He COFlaCyIOWHMCs C HaLIMMH 9KCNEPHMeHTAJIbHbIMM JaHHbIMA 


OK CILe p.WM €.H TD 4 J beca as eet erie 


&e MeToqukKa 9KCHePuMenrTa. Katasu3aTopoM cay KH mlaTH: 
HUpOBaHHbI yromb (20% Pt), mpurorosmeHHpili mo npomucu 3eHHCKOrC 
uw Typosoi-Ilonax (*%) u cra6umu3supoBaHHblli mpomyckaHveM Haj, HUM 430- 
oakTaHa B TeyeHHe 30 uac. AKTHBHOCTh TakOro KaTaju3aTOpa ocTaBaylac 


iPaKTHYECKY NOCTOAHHOH Ha MNPOTHA*KCHHUN JVJIMH- é i 


HOH C€PHM OMbITOB, YTO NOATBeEpxKalocb Bpema 77 
OT BPe€MeHH KOHTPOJIbHbIMH NPOBepKaMH B CTaH- 
WapTHbIX YCJIOBUAX. ONBbITH! MpOBOAMIHCb B 
MpoTouHow cucteme Hay 10 Ma KaTanusatopa. 
Ucxomuoe BellecTBO MofaBanocb U3 aBTOMAaTH- 
yecKOH OropeTKH C NpakTHYeCKH MOCTOAHHOL 
OObeEMHOH CKOpOCTHIO (pH OMpemeteHuH 9ZHEp- 7, ge i. 3 «M-107 
THM aKkTHBallHy OObEMHAA CKOPOCTb PaBHAMaCb pie 3 Badd cane ripo: 
0,2 uac.~*). Temneparypa BO BPeMA OMNbITa pearmposasumx moweli u300KTAaHE 
NOMEpxUBaaCb MOCTOAHHOH C TOUHOCTbIO (m) oT UNCTa MpcnyweHHBIXx (M 
+1,5°. [lpofomxKutTenbuocts onpira cocTaBuJA- mpu 310° 
ua 2—3 uaca. Xo] peakiwu KOHTpOmMpoBacA 
mepHommyeckH (Yepes Kaxkypie 15 mun.) or6opom | ! 
Ta6Omuna 4 


SaBHCHMOCTb BEIXOZa MPOMYKTOB WHKIM3alM OT TeMnepatypbI 
(o6beMHaA CKOpccTh 0,2 4ac.—}) 


; 


20 n20 


ny Buixog ip) Burxon 
NoNo Fee NpOAyKToB|| NeNe Te. ee LO ane 
OMBITOR| ° _| uukaH3a- |lonpiros} ° ’ _| WHKaHB8a- 
mo xpoma- TSCOr pa Wun, % o XpoMa- eanorgags UHH, % 
Torpapuu baits Torpapuu uu 
aTeKkcau 144 310 1,3957 1,3948 17,9 
| hae 310 teers 41,3948 We 
45 290) 41,3760 : "3756 2,0 158 310 14,3956 41,3949 18,2 
17 300 1,3763 41,3758 240 
13 310 1,3771 1,3764 3,4 HITponunm6eu30n 
14 310 1,3770 1,3761 3,4 
39 280 41,4928 = eS) 
M3s00kTauH 42 280 1, 4928 — 1,5 
38 290 1,4982 — 2,4 
154 280 41,3930 1,3928 Viv 44 300 4 ,4937 — ono) 
152 290 41,3937 14,3933 9,9 37 310 4, 4946 _ 5,4 
150 300 1,3948 1, 3942 14,6 40 310 1,4945 — Bix 
156 300 1,3943 1,3940 13,3 43 310 1,4946 — 54 4 


KaTaiH3aTa MW A3MepeHHeM ero MOKa3zaTeJA MpeOMIeHHA. PacueT BbIxOla WHK- 
MYCCKOFO MpOAyKTa peakWHH MPOM3BOAMICA Ha OCHOBAHHH JOMyUleHHA 06 aZ- 
HTMBHOCTH H3MCHEHHA MOKA3aTeIA NPeOMJICHHA Ip CMeUICHHH COOTBETCTBYIO- 
UX yrseBoxopopon (3,8). 

Karau3at, BbIeIMBUIMCH 3a NepBbIli ac, OT6pacbiBasICA, TAK KaK OH OT- 
MuaICAH TO KOHCTAHTaM OT OCTaIbHOrO KaTaiM3ata. Ilo-BuquMOMy, B 9TOT Te- 
WOR CKa3bIBalOCb BJIHAHHe BOROpOoa, 
aycopOu“poBaHHOoroO Ha KaTamusaTope, KO- 
TOPbIM B JaIbHeEHIWIeCM BbITeECHAJICA MCXO- 
HBIM yrueBogzopoyom. Jia KaTanu3ata, 
coOpaHHoro B MocnesAyIoulMl mepHog, on- 
peqenasicad OOWMH NOKa3saTemb mpenomue- 
HMA, TO KOTOPOMY B CylYuae WHKIM3alHH 
aIKHOCH30N0B PaCCUHThIBAJICA BbIXOJ HH- 
aHOBLIX yrvieBoqopoyos. B cayuae uk: 
JW3alvH NapadHHOBbIX yreBOLOpONoB 
KaTaIu3aT nosBeprasica Xpomatorpadupo- 
BaHHIO Ha Ma@JICHbKOM CHJINKaresieBOH KO- 
onHKe (emkocTbio ~1 ma) Qua oTgeneHus 
MapadHHo-HadTeHoBOW YacTH OT APOMATUKH 
‘mcleqoB onedunos. Bpixok waksonenta- 
HOBbIX YIJIeEBOLOpOMOB onpenenaica m0 
MOKasaTeIO MpeJOMJeHHA MapadHHo-Had- 
TeHOBOM YaCTH, APOMaTHKa— MO pa3sHOCTH 
MokasaTeleH MpeNOMAeHHA KaTaiH3aTa lo), 

uc. 4. Ilpampre ypapHenua Appenuyca 

unocie xpomatorpapupoBanua. Tak Kak yng C,-nerngpounkansauun: 1 — us0- 
apOMaTHKa, MOyuaioulaicA Mp WAKIH- oakTaH;) 2— H-ponum6ens0n1; 3 — r- 
‘3allMM H300KTAHA, OOPa3syeTCA MyTeM BTO- rekcaH 
puyHon peakunu v3 1,1,3-TpymeTuAWuK- 
jonmentTaua (7°), TO JIA BbIMHCMeHHA MCTHHHOTO BbIXOJa MocnemHero K Haii- 
JHHOMY BbIXOLy MpHOaBAICA BbIXO apoMaTHKH. B csryuae 2%Ke H-rekcaHa 3TO 
He JlealOCb, TAK KaK MOXKHO JlyMaTb, STO OCHOBHAA Macca Mosyyaemoro 6ex30Na 
‘eOpa3yeTca MyTeM NpAMOH Cy-RervAPOUNKIM3alHu NapaebHO c OOpa3s0BaHuem 
MeTHILMKONeHTaHa (7°). Berxox mociewHero Haxousica pecsbpakTOMeTpuyecKkH. 

MUcxoqupe yraepoyzopogn. Ilpumenasuimeca B padore H-rek- 
CaH HW M300KTAH ObiJIH BbIJeeHbI H3 MpOMaxkHbIX MpenapaToB xpomatTorpadupo- 
BaHveM Ha CMlMKarele H peKTHdUKAalMeH Ha BbICOKOSPPeEKTHMBHBIX KOJIOHKAX. 
A-T]ponun6eH301 ucnomb3soBpasca cuHTeTHYecKHH (°). KoncTaHTbl MomyYeHHbIx 
yIIe€BOMOPOOB WpakTHYeCKH He OTMMYaNUCb OT HavOouee HaexKHbIX HTepa- 
TYPHBIX WaHHpix (14). Bee nomyueHHbIe SKCMePHMeHTaJIbHbIe JaHHble O 3aBH- 
CMMOCTH BbIXOJa IWLHKJIMYeECKMX MPOLYKTOB OT BPCMeHH KOHTAKTa HM TemMepa- 
TYPbI MpHBezeup! B TaOn. 1—4 u Ha puc. 1—4. 


MucrutTyT opranwyeckoH XHMHH Ilocrynuno 
um. H. JI. 3enuuckoro 17 VIII 1959 
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Jloxnayor AkageMun Hayk CCCP 
1959. Tom 129, M3 


XHMHS | 


Ynen-Koppecnonzent AH CCCP A. B. HAKOJIAEB 


O HMWDKHEM KOHLLEHTPALLMOHHOM FPAHHUE 
IKCTPAKLLMOHHOFO H3BJIEUEHHA HEOPrAHMUECKHX BELLECTB 


[Ipu usyyenun O6acTH paccsloeHHA MHOPOKOMMOHEHTHBIX CHCTeM C HECOMHEH- 
HOCTbIO YCTaHOBJIeHa HW2KHAA KOHICHTPallMOHHaA PpaHulla (nopor) H3BJIe4eHHA 
HeOpraHMyeCKHX BelllecTB OpraHHyeCKHMH PaCTBOPHTeAMU (*,?). Caenyer oT- 
MeTHTb, UTO 3Ta HHKHAA PpaHulla OOHapy*KeHa MIA PasHbIX U3BJIEKAeMBIX COeH 
(HuTpaTEI ypaHWia HM TOPs), 9KCTPareHTOB (AMSTHIOBLIH Sup, TpHuOyTHapoc- 
(bar, HOPMaJIbHbIii HW U30aMMVJIOBbIM CMMPTEI, XJOPeKC) H BLICAIMBaTeeH (HATPaTHI 

aMMOHHA, aJIIOMHHHA UW WHHKa). [pu 

K pacnpedenenun CET ua) 39TOM, YBeJIMUHBAAH KOHILCHTPallHro: 
HUTpaTOB ypaHusla H TOPHA, MOMKHO 

BbIMTH 3a Mpefedbl Nopora 6e3 BBe- 
HUA BbICANMBaTeeH WIM KMCJIOTHI. 

Kpacn WIA HHTPaTOB TpexBaJIeHT- 
HbIX PCKO3CMEJIbHBIX JJICEMCHTOB He- 
3aBHCHMO OT KOHICHTpallyH MMeloT 
ee MaJIble 3HAUCHHA, HH2Ke YeM JIA MOpo- 

ropok oOacTu. TombkKoO Np BBeAeCHHH 

BbICAJIMBATeEIA UJIH ASOTHOH KUCJIOTHI 

(10—12 N) 9TH BenlecTBa HaunHaIoT 

MepexOAHTb B TpHOyTHIdocHaT B 

Peed IIpeAcTaBJIAIOUIHX HHTepec KOWIMYeCT- 

Bax. JIA HUTPaTOB ILeJIOUHBIX HU 

IeJIOUHOSEMEJIDHBIX SJIEMEHTOB TPH JMOObIX 3HAYCHHAX KOHILCHTPallMH UX CO- 

JIM, a TaKKe BHICAIMBAaTeeH MW aSOTHOH KHCIOTHI Nepexo, B OpraHMyeckyro. 

cbasy OObIMHO XapakTepH3yeTca 3HAYCHHAMM Kpyacn B THICAUM pa3 MeHBIIHMH, 

4eM, HallpvMep, AIX HUTPaTOB ypaHHla, TOPUA u Apyrux. Sram onmpesensriorca 

OOMbINMe BEIMYMHbI OUMCTKM MW METOLbI pasfeyleHHA pH sKcTpaKkuHnH. Jlna WaH- 
HOrO Klacca COeH TpylHO No_oOpaTb 9KcTpareHTHl. 

HkHuii KOHIeHTPalMOHHbIM Mopor (rpaHua) Opt ycranossen B. I. Xao- 
NMHBIM (*) Wa CyYaN pacnpeweienuaA MEXxKAy 2KUAKOH u TBEPAOl dasoii (axo- 
MaJIbHbIe€ CMeIMAaHHble KPuCTabI). MM oTMeyaocb, 4TO BHIe MOpora u OCcObeH- 
HO Mp OObUIMX KOHICHTPalHAX pacmpefensemoro BelecTBa HaGsOawTca 
3HAYNTEIbHbIC H OTHOCHTEJIbHO MOCTOAHHbIe 3HAYCHHA WIA Kyacn HM JJ. Mocnen- 
Hee HaOJIOJeCHHe MOMHOCThIO COBMaMaeT C TEM, YTO ObIIO yCTaHOBeHO HaMH TIpH 
pacnpeweyeHH Mexy IBYMA HeCMeLIMBaIOulMMucaA wu KocTamu (1). Ha puc. 1 
MpeAcTaBeHb! OOACTH MaJIOrO H3BNeVeHHA, MOporoBasd U O6aCTb HOPMaJIbHOTO: 
M3BJICYeHUA JIA CyYan pacnpeseieHHA MexKy ABYMA X%KMAKOCTAMH. 

TlospneHHe moporopoi o6jacTH mpH pacmpeszenennu mexyy pacTBOpom u 
aHOMAJIbHBIMH CMeWaHHbIMM KPHCTaJIaMu, T. €. peskoe yBemuyeHve Kyacn C KOH- 
wentpamuen, B. I’. Xnomuy (*) OOpacnser Tem, YTO paBHOBecue Mexy dasamu 
yCTaHaBJIMBaeTCA HE C NOMOMIbIO OTICIbHbIX HOHOB, a IPH yuacTuM Lenoro ux 
KOMIMI€KCa, OCTATOUHOTO JIA OOPasoBaHHA S/eMeHTApHOH sueliKu. [lepenece- 
Hue MexaHusMa, MmpesiowenHoro B. I. Xnonuuvim, wa pacnpeslenenue Mexay 
ABYMA HECMeCIIMBaIOWMMHCA AHAKOCTAMM e9Ba JIM BCTPeTHT BO3pPaxKeHHA. 
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onacins 
MaNo0eo 
UIGNEYEHUA 


Nonuenmpayuas ———>— 


| Tak, OObIuHO NIpH3HaeTcH, YTO B_ OpraHHyuecky!lo (basy UB3BUIeKalOTCA 
HEAHCCOIMMHPOBaHHbIe MOVIeKyJIbl pacmpefeHeMOH COM B BUe COMbBaATOB 
‘HIM COJIbBaTO-rHfApaToB. XOpoulo H3BeCTHO, 4YTO OOMbINIMHCTBO OpraHHueckux 


OCb OCHOBHOrO BbIBOJa H3 MOJeKysIApHOorO (rpymnoporo) MexaHv3Ma Mepe- 
koqa B OpraHnueckylo (a3y, T. €. He IPHHUMAOCb MO aHaJIOrHH C AHOMAJIbHbIMH 
‘BEPAbIMH PaCTBOPaMH HeH3OeXKHOCTH NOABJICHHA OGNACTeH MasOro H3BIeVeHHA 
1 MOporoBoH. B HacToslee BPeEMA HMEIOTCA BCe OCHOBAHHA JIA YCTPaHeHHA ITOK 
HeMOCJI€QOBAaTeJIbHOCTH, a MPHBeMeHHBIe BbILNe SKCMe€PHMeHTAaJIbHbIe JaHHbIe O 
HHWOKHeEH MOPOTOBOH KOHIeHTPalWH Mp SKCTPaKILMU MpAMO OKa3sbIBaloT Mpa- 
IBHJIbDHOCTb CJe@aHHOrO BBIBOA. ; 
B o6sacTH Maloro H3BIeCYeHHA, BEPOATHO, HY2KHO IIPH3HaTb MOHHbI Mexa- 
HM3M pacipeseeHua, T. e€. CuekyeT JOMYCTHTb HHMYTOXRKHO MaJbIM NMepexol 
MOHOB H3 BOJHOM B OpraHuueckyw da3y. IIpu yBesM4eHHH KOHIEHTPallM U3BIe- 
KaeMOH COJIM BOSPaCTaeT BEPOATHOCTh MOABJICHHA MOWIeKyJ (HH UX Trpynn) 
B BOMHOH (ase, H3BJICUeHHe HAYMHAeT PaCTH UH, HAKOHEL, MPH HEKOTOPOM KOHIeH- 
TpalWu MOJIe€KYyJAPHbIN (rpyMMoBOH) MexaHH3M CTAHOBHTCA MpeoblalaiowluM u 
MOABIAeTCA MOporoBad OGsacTb. JIA TpexBaJIeCHTHbIX JIAHTAHHOB STOT MeXa- 
¥3M BOSHHK@ET TOJIbKO IPH HAMM BEICAaIMBaTeNel UH KucMoTHI (1O—12 N). 
OG61acTb HOPMAJIbHOrO H3BJICUCHHA JHUIb CPOPMAIbHO MOXKET NOMYMHATHCH 
—mpocTeliiiemy 3akOHy pacmpeyenenusa (cm. puc. 1), Tak Kak B BOAHOH chase mpe- 
OalaioT HOHbI, a B OpraHHyeckOl — HeJHCCOILMMPOBaHHbIe MOJICKYJIbI B Bue 
COJIbBaTOB HIM CObBaTO-rupaTos. 


Vuctutyt weoprannueckoil xumun Tloctynua0 
CuOupcekoro oTjeneHun 28 VII 1959 
Akayemuu nayk CCCP 


| HWHMTHPOBAHHAA JIMTEPATYPA 


— 1A. B. Hukoaaes, A. T. Kypuaxkosa, MKypu. Heopr. xum., 3, 1039 (1958). 
PA.B.Huxkoanaes, A.T.Kypuakosa, U.W.A kospaes, Te3.q0Ka. na VII Men- 
memeesck. cbeage, No 1, 97 (1959). °B.T. Xaonmun, V36p. tp., 1, W439. AH CCCP, 1957, 
cTp. 241. 
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Jloknaye Anagqemun Hayk CCCP 
1959. Tom 129, Ne 3 


XHMHA 


Ynen-Koppecnonyent AH CCCP A. J. METPOB u C. HW. CAMbIX-3AE 


O MPHCOEXJMVHEHWN PHAPHACHJIAHOB 
K AMMETHJIBUHHWJISTHHWJIKAPBHHOJY HW MPOWYKTY 
ErFO WHAHSTHJIMPOBAHHA 


HeckonpKo mer na3aq Tlerpos, Caypix-3ane u Eropop (?) cuHtesuposa- 
» 4 
JIM PAL TPHAIKHABHHUISTHHACHIaKOB —Si—C=C—CH= CH, u ycraHosuan, 


YTO JIMTHH-aKUJIbl MpHCOeCAHHAIOTCA K KPeCMHeYrsleBofoposzam sTOrO TuMa NC 
BOUHOH CBA3H, B TO BPeMA KaK Ba aTOMa OpoMa, a Tak2Ke [Ba aTOMa BOZOPOsa 
MPUCOeAHHAIOTCA MO TPOHHOH CBA3H; OOpasyxA MerKO NOJMMepH3yroulHecA Co- 
eMHeHHA OyTaqneHosporo Tuna. [lo3squee 1-TpHankuicununOyTaqnen Opi nomy- 
yeH Uepe3 BTOPHUHbI CMUPT, CHHTe3HPOBaHHBIH mo peakuuH Tpuupapa (*) 
O 
be nee re 
- Si — CH»aMgX + C — CH = CH, > = SiCH, — CHOH — CH = CH, > 


wf Be 
H 


SE 
é5-= Si a= GH = Cte een 
ve 


a 2-TpHanknacunMs6yTaquen Opi momyyen (?) mo cxeme 


CHs Si (C2Hs)s 
| | 
(CoHs)sSiH + HC = C — C (OH) — CHs > CH. = C 


C(O) CH, 
CH 
CHs 


| 
C— Cre, 


=O GH see 
| 
Si (C2Hs5)3 


Hakone, neyapno (*) Hamu Opin naliqenpl ycrosusa (katanu3aTop H.PtCl,, 
H€BbICOKHE TeMMepaTyPbI), MOSBOMAIONLHE MPHCOeLHHATE MeTHALNXTOPCHAaH 
K BHHWalleTHeny (C BbIxOqoM Jo 40—50% Ha BomequMi B peaKituio THpUd- 
‘CHlaH) MO cxeme: 


CHsHSiCl, + HC = C — CH = CH, = Cl.Si — CH = CH — CH = GB. 
| 
CHs 
Hapany ¢ mocnequei peakuvel mpefcTapisaocb MHTepecHBIM M3yuNTh 


WH MpHwcoeqWHeHve THAPHACHIaHOB K Tpe€THYHOMY CIMPTyY THMeTHJIBHHUIDSTH- 
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JKapOHHOJy WH MpOAyKTY ero WHaHSTHIMpOBaHuA, Tak2%xKe CcOJep2xKalllMM BH- 
JISTHHWIbABIM paqvKaw: 


| 


/ CHs CHg 
| | 
Bree eit Cac “Cc 0H: Cl, = CHC 3¢—~C ~0— Cit, — cits NJ, 
| | 
} CH CHe 


: 

| B s3aylavy HacToslero HCCeqOBaHHA MBI HM BKJIIOUHIM U3y4YeHHe XapakTepa 
jPUCOeAHHeHHA Pas/IMUHbIX THAPHACHMAaHOB K yKa3aHHbIM J[BYSAaMeLeHHBIM alle 
JICHOBbIM COeAHHEHHAM. Kak uaBecTuo (°), K alleTHleHy THApuACMNaHb MpH- 
O€CMHHAIOTCA B KONIMYeCTBE ABYX MOJIeKyJI, OOpasyxA COeMMHeHHA HaCbILeHHOrO 
lapakTepa: yas 


HC = CH + 2 HSiCls > ClsSiCH, — CH2SiCls. 


MOHO3aMeLeHHOMY alleTHeHy ruypuycusmanp (CH;HSiCl,) mpucoezunatotca, 
aK Mbl BUJeIU, IPCHMYyWLeCTBEHHO B OTHOMMEHHH MOJIb Ha MOJb. Mpl HafeauCb, 
O OOJIbINIMe «MPOCTPaHCTBeHHbIe TPyHOCTH», CBOHMCTBeHHbIe JBY3aMelleHHbIM 
MIETHCHOBLIM COCMHEHHAM: cnupTy u MPOYKTY €rO WMaHSTHAMpOBaHUA,— 
O3BOJIHT HAM OCYUIECTBUTb MpHCoeAMHeHHe NO TPOMHOM CBA3H TaKxKe JIMLUIb OD- 
OH MOeKYJbI PHApHAcwaHa MU Cc Oomee BLICOKHMH BbIXOLaMH, cosepxalllNx 
‘TOMbI KPe€MHHA COeMHeHHM OyTayMenoBoro Tuna. Hamu omuaHua onpaBya- 
WCb HW HaM yJlaJlOCcb MpHCOeMHHHTb K CIMPTY HW MpOAyKTy ero WHaHSTHIMpOBaHHA 
 BbIXOJOM 0 60% He.TOMbKO TPHITHICHIAH, HO H MeTHJI- HM STH AMXIOpCHaHbl, 
‘pHueM FHAPUACMMAaHbl, KaK NOKa3aJl CNEKTPaJIbHbIM aHaJIH3, U 3ecb Mpucoesu- 
(AJIMCb MO TPOHHOH CBA3H, OOpa3yA JerKO NOMMMepH3yr1ollMecA COeqMHeHHA 
yyTafMeHOBOrO THIla. 


CHs CHs 
tH, = CH —C=C—G—OH + (C;Hs)s SiH + CH, = CH wewcn icwlow (1) 
| ie (He 
Si(CoHs)s 
CH 


| 
CH, = CH — C==C — C — OCH, — CH2CN + C2HsHSiCl, > 
| 


CHg3 
eu 
aot eater cH — ¢— OCH,—CH,CN: (2) 
| Xe bu, 
CoH; SiCle 
Cie 


| 
CH, = CH — C=C — C — OCH2CH2CN + CHs3HSiCl, — 
| 


CHs 
CHs 
| 
— CH, = CH — C = CH — C—OCH,CH,CN. (3) 
Xs | 
~ CHs 
CH3SiCle 


CO6OCHHO HHTePeCHbIMH OKa3a/IMCb MOHOMepbI, MOMyYeHHEIe NO ypaneHusaM (2) 
uv (3). OHM Ob CHHTE3HPOBAaHbI H3 JOCTYMHbIX THAPHACHaHOB UM NpeTepneBalu 
He TOJIbKO MOAMMepH3allHiO, HO, B pesysIbTaTe PHApPOu3a, — MH peaKIHIO NOVJIM- 
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Koufencanun. Jeruapatauneli Kpemuuiicofepxallero’ TpeTw4HOrO cmp: 
CHHTe3HpOBaHHOrO MO ypaBHeHuio (1), Obl MOyYeH NepBbIK MpecTaBuTed 
KPeMHMHOpraHHuecKkUX TPHeHOB: 2-MeTH-4-TpHeTHACHAMAreKCaTpHeHX-1,3,5. 


Si(C2Hs5)s 


CHg CHg | 
| KHSO, | . 
CH, = CH —C= CH — C— OH ——=.H,0 + CH, = GH — C= CH —C = Cham 
| e | % 
CHs Si(C2Hs)s i 


TIpunocum 6narogapxocts IO. I]. Eroposy u JI. A. Jleirec 3a cHaTHe creKT- 
PpOB yKa3aHHbIxX: COeAHHeEHHH. ' 


QIKCNeCPUMEHTANKBHAA YACTH 


I. 2TpustTuacuaun6yTaqRveHHuAAUMeTHA KapOuHOd 


CH; 
| 
CH= CH= = CH =G@— On, 
| 
Si(CsHs)3 CHs 


B Kos6y, CHaOxKeHHYIO MeIIanKOH WM XOJOMMIbHHKOM, OblmO0 TMOMeLLeHO 
55 r (0,5 Mos.) cpexkeneperHanHoro AUMeTHIBUHMASTHHHAKapOuHOna 40,5 Mi 
0,1 N pactpopa naaTHHOxmopucToBoxopoyHoH KucnoTH. Tipu mnepememu- 
BaHMH B TeyeHHe 30 MHH. GbI0 NOGaBeHO 53 r (0,5 Mon.) TpusTHcHanHa. IIpu 
9TOM TeEMMepaTypa PeAKIMOHHOM CMECH CAMOMPON3BObHO MOMHHMasach Wo 39°, 
mocsie sTOrO comepxKuMoe KONG6HI ObIO HarpeTo oO 170°. I]poxyKr peaxuuun Opi 
MOMBeprHyT pa3rOHKe B YCJIOBMAX BakyyMa B | MM, B pe3ybTaTe KOTOpOH 
NOWYUnIN culelyroulne dpakinu: 

I mp. 80—85°7 r, II mp. 85—85,5° 70 r. Heneperonsapmuiica ocraToK 
B KoMuecTBe 26 Fr npescTaBas COOOM KayyYyKONOAOOHBIM NoMMep, pacTBOpH- 
MbIH B OpraHHuecKHX PacTBOPHTeNAX. 


Il bp. ct. kun. 85—85,5° (1 mm) umMena cnelyromme cpBolictsa: nj} 1,4861; 
dy 0,8873; MRuaag 72,56; MReuy 73,27. Burxon 62%. 


Hatyeno °C 69,18" 69,155. A -14 CO-ETt 39° Si 42,307 12-57 
CysHegSiO. Briuncneuc %:C 68,95; Fd SOs Si 12,40 


CnekTp KOMOHHAalMOHHOrO paccesHua cBeTa B cm™?: 235(1), 250(1), 298(2), 
359(1), 512(4mm), 598(4mm), 620(1), 676(2), 723(3), 760(2), 775(2), 831(2), 907(5), 
971(4), 101038), 1148(7), 1193(8), 1230(4m), 1296(8), 1340(5m), 1378(2), 
1458(7), 1614(20), 2874(83), 2905(8), 2395(3), 2962(4), 3000(2), 3077(4). Tax 
Kak B CM€kTpe HeT JMHHM B OOACTH TPOHHBIX CBA3el C OLHOM CTOPOHEI HM MpH- 
CyTCTByeT OYCHb MHTeHCUBHAA MHA 1614 cm™', TO MOx*KHO ONpeseeHHO CKa3aTb 
O mpucoequHeHuH R,Si no Tpolnoh cBsisu c O6pasoBaHvem AMeHOBOM comps- 
2KeHHOM ‘CucTeMbI. B cneKTpe HMeWOTCA THMMYHbIE NacTOTH Aig —CH = CH3 
rpynnp: 1296, 1410, 1614, 3000, 3077 cm~', a Takxe gana rpynnp C,H, y Si= 
970, 1010, 1230 u 300 cm7?. ' 

I]. 3-OTHAAMX NOpcuaANA-5,5-RuMeTuaA-5-nHvaHnponoKcn- 
neHoTtagueu-1,3 ; 

CHg 


| 
CH, = CH —C = CH —C—O— CH, — CH, — CN. 
| 
CHsSiCls CHs 


K 41 r (0;25 mow.) UManNpCNOKCH AMMETHJIBUHVJISTHHNIKAapCHHOla 
0,2 ma 0,1 N pactnopa H,PtCl, B usonponunopom cnuptTe pu nepememm- 
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he 


f 

1HHH M Harpenanuy (75°) Obiio WoOaBseno 32,3 r (0,25 mow.) sTHquxsop- 
imaHa. IIpH nogbemMe Temnepatypbl peakuMoHHOl cmecu yo 90° peaxuua 
Jla OypHo (TpeOoBasocb OXxsaxKMeHNe) HM TeMNepaTypa cojepxUMOrO KONO 
AHHMaNacb AO 140°. Tlocie oTroHKM He BOUIeAWIMX B peakIHIO HCXOMHBIX 
OAyKTOB OCTaTOK B KOJIMYecTBe 68 r NnogBeprasicaA pa3roHKe B Bakyyme 
wu 3 mM. C spixogom B 61% Oplua BbigeneHa cbpakumMa c T. Kun. 
O—I151° (3 mm), n21,4865; 21,0846; MRuanx 77,46;, MRoua 76,49. 


Hatineno %: C 48,24; H 6,70; Si 9,91; Cl 23,74 
CigHipSiOCl.N. BrluucaeHo %: C 48,61; H 6,55; Si 9,57; Cl 24,29 


‘bII CHAT W.-K. CMeKTp B OOsacTH 1600— 2300 cm! wu HaftinqeHa nonoca 

08 cm', XapakTepHand JIA ConpsxKeHHEIX ABOMHEIX cBaseH (°) u 2244 cum, 

apakTepHad Jin cpa3sH C = N. B cnexrpe Tpolinas caa3b C = C orcyrcrsyer. 

Hl. 3-Tpnatuacuaua-5,5-qRumetun-5-yuannponoKkcunen- 

amueu-1,3 . 
CHa, 


| 
CHe = CH — C = CH —C— OCH.CH, — CN. 
| | 
Si(CeHs)s_ CHs 


Bp nomysen MpHcoeqHHeHHeM TpH9aTHJICHaHa K B-WMaHITHOBOMy spupy 
seruapmasrasinxapCungna B TeX Ke ycCJOBHAX, 4TO uM Mpenapar II. 
PIXON 75%; T. Kun. 158° (3 mM) 1201,4840; d> 0,9196. ; 
CnekTp KOMOuHalMOHHOrO paccesHua cBeta Ay B cm’: 1241 (0), 1305 (1m), 
ee (0), 1410(1), 1457(1), 1617 (10m), 2247 (1), 2871 (3), 2735 (1), 3038 (1), 
(105 (1). Crpoenvue JauHoro mpenapata nogrBepxyaetca mHHHeH 1617 (101), 
apakTepHOH AIA CONpPAXKeHHOM WBOWHOH cBA3H, HW MHHMeH 2947 — pana rpyn- 
Bh C=N. B cnextpe JHHHA, XapakTepHad Jia TpolHoH cBa3q C=C; 
TCYTCTBYET. 
IV. 3-Metunguxnopcuaua-5,5-qfuMeTuga-5-lHaHNpONOKChH- 
(eHTamuen-1,3 Obim nomyyeH B TeX %Ke YCJOBHAX, 4TO HM NMpenapar IT: 
a 04%; T. Kun. 146 — 148° (4 mm). 


Hatigeno %: Si 10,35 
Bsruncmeno %: Si 10,03 


V. 2-Metuan-4-TpvaTHaAcuaAuaAreKcaTpuHen- 1,3,5. Herugpara- 
wet 2-rpvaTruscHannOyTaqueHuquMeTumKapOuHoa (1) gelicrauem KHSO, 
bl MOyueH 2-mMeTun-4-TpusTucHAMreKcaTpHeH-1,3,5. T. kun. 91° (3 MM); 
20 1,4920; d2°0,8759. MRuatin 68,70; MR 68,85. Brrxon 90%. 


Hangeno %: €C 74,84; H 414384; Si 13,04 
CysHesSi. Brraucmeno %: C 74,91; H 11,60; Si 13,47 


VWucrutyT opranmueckolt xumuu um. H. JI. SemuncKkoro Tlocrynnso 
Akayemuu HayK CCCP 13 VII 1959 


UMTUPOBAHHAA JIMTEPATYPA 


mA We lletpos, C.UiCarux-Sanze, 10. li. Erop os, Mss, AH CCEP, OX. 
pa.722, °C. UW.Cagux-3Sane, VU. Asymesnu, AL Tlerp os, WAH AZ 
p(1957), 2 JE Ji, Uyxoscewaa,”’'A. T. Merpos,| KOX, 26, 3338 ($956), 
Poel, tlerp op» GH | Cagnsasane,, Has. AH CECP, OXH, _ 1958, 513. 
A. J. Metpos, B.A. Honomapenko u Qp., Uss.AH CCCP, OXH,; 1957''10, 1206. 
JI; Benamu, Undpaxpacuble cnektpbl Momexya, 1957, crp. 47 u 314. 


Jloxrnagn Akayemun HayR CcCcCcP i 
1959. Tom 129, Ne 3 | 


Axanemux AH YsCCP A. C. CAJbIKOB u A. H. MAKAHAEB 
O CTPOEHHH MATPHHA } 


Marpun, C,;H,,ONo, Opi BEIeneH Harau (*) B 1889 r. x3 KopHel Sophoré 
flavescens (S. angustifolia). B 1933 r. A. Tl. Opexos u H. ®. Hpockypuuna ( 
Hauwiu ero B S. pachycarpa u B S. alopecuraides (*). Hosquee on Opin TaKxt 
HaliJleH HB Apyrux Bugax coop (*,°). MarpHH ABJIAeTCA CHJIbHBIM MOHOKHCJIOT: 
HbIM, JBYTP€THYHbIM OCHOBAHHeM. OJMH M3 a30TOB HaXOMNTCA B Bue >N — CO 
rpyMMpl HW OTMHYAeTCH OT OCTAIbHBIX akaoufoB psa C,,H,ON, crocoOHocTexK 
OOpasOBbIBaTb MATPHHOBY!0 KHCOTY Mp WeuCTBHM CMpTOBOrO pacTBOpa KOH: 

Visyuenuem crpoenua MaTpiHa 3aHuMasucb Kongo u ero COTpyHHKH (°- a 
B pesy/bTaTe ObliM MpesOxweHbl [Be HanOoee BeposTuBe opmyb I u I 

B mosyqHetimiux uccmeqOBaHHAX pxAjla aBTOPOB 
Ha OCHOBaHHM CHHTesa MaTpHanua (") u ammomaT: 


~c puauna (7), a TakxKe OnpeyeseHHA KOHPHTYypallar 
Q N MaTpHHa H ero H30Mepa — asNOMaTpHHa—OOJIbIIe€ 
men IpemmouTrenue oTjaetca dbopmyse II. Opnaxc 
a) () OKOHUATeIbHbI =BEIOOP MexKY NPHBeeHHbIMH BBI- 

ie (opMyiaMH He CleaH. 
N N B cBoelt padore MbI Cie1asIH NOMbITKY yCTaHOBHTE 


MecTopacnosoxKeHHe > N—CO-rpynnpi H BbICKa3aTE 
cBoe CyKMeHHe B NOISY OLHOK U3 PopMyu. Jka 9TOH eH HAMM OblIM U3yYeH 
MPOAYKTHI OKHCIMTEIbHOPO pacillenJIeHHA KaJIHeBOH COM MaTPHHOBOH KUCJIOTHI 
(MaTPHHaT KaJIMA) B PasJIMUHbIX ycmoBuAx. MaTpuHaT KasA NOJyUMIH MO Ha- 
wiemy MeToyy (15). 

IIpu okuciennu MaTpHHata Kana (III) mMapranweBoKHCaHIM KaJIHeM BbiJe- 
JI@HbI: WaBeleBand, AHTAPHaA HW TlyTapOBaA KMCAOTHI, HO He yalOCb NOMY4HTE 
as0TCOfepxKalllux CoequHeHHH. IloyqoOubIe (akTbI OTMe¥eHbI HW B padoTe Tcyza (°). 

Tora HaMu ObIvIO TIpOBeJeHO OKNCJeCHHe MAaTPHHaTa KaJIMA XPOMOBBIM aH- 
THypHyoM B 56% H,SO, ¢ paccunTaHHbiM KOMYNeCTBOM KucmOpoma (15 aTOMOE 
KMCIOpOfa Ha OHH MOJb MaTpHHaTa Kalua). B 3TOM cay4ae nocae BHILeMeHUS 
WlaBeeEBOH, AHTAPHOM M TlyTapoBOH KHCOT Oba nomyyena d-synMHuHOBAS 
KuCOTa B BHe cmoxKHOrO adupa (IV), KoToppli mpeacTaBsser coOOH merKo- 
neperoustolyio 2«uLKOCTb, [a], 17° (B MeraHome), nuKpaT T. mu. 151—152° 
xmopruypatT T. nm. 200—201°, Hogrugpat T. na. 268°. Ip ompiienuu scupe 
15% HCl oOpasyerca kpuctanmueckuli xnoprugzpat C,,H,, ONC (V),7. ma 
275° (c pasmoxennem) [a]p 37,78° (B meraHome). CBoOoqHaA amMHOKUCHOTA 
BbIJeCeHHaA H3 XJOpruApata, Meet cocTaB C,,H,,O,N (VI), tT. ma. 255°. Cocrar 
M KOHCTAHTbI MOJYYCHHBIX BeLLECTB TOMKCCTBCHHbI COOTBETCTBEHHO STHJIOBOM) 
apupy, xmoprugpaty u cBoOoxHon d-mynMHMHOBOL KHCJOTe *. 

XO peakWMH MOxKHO MpescTaBuTD: 


\ 
KOOC 
“ a COOCH, COOH cc 
KOH + caapr CrO,+H,S0, 15% HCI 
Sei a LES Ses St ded ‘ ———s 
C)H,OH ; 
N N N 
ty H 
N N iG 3 
o Hu 


* 
OjnuM v3 Hac paspaOoTaH MeTox pasqenenua di-nynMHNROBOH KACAOTHI 
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Ilpu okucieHHv 2Ke MaTpHHaTa Kana Wbimawent HNO, (Ha kunsauei Bossa- 
piu OaHe) c nocnenyioulei sTepuduKallMelt BHIMeIeH COKHbIM scdup 5,7-xHHO- 
—i3HquHANKapOoHoBon KucOTHI C,;H,;0.N (VII), tT. ma. 56—57°, [aly 30,38° 
aueToue). M3omep 9To KucnoTE — 7,9-xHHOM3H.MHIMKapOoHOBad KHCVIO- 
| — loyyeH pH oOKHCTeHHH adunnuguua (1°). Ompmmenuve (VII) 15% HCl 
@eT KPHCTaIIMYeCcKHH XJOprHspaT — amuHoKucsoTy C,,H,,O,NCI (VIII), 
ma. 118°, [x1p 49,57° (B Boge). Ompuienue xe 15% H,SO, nosBomser BEILeIUTb 
7-XHHOJM3UIMHIMKapOOHOByl0 KHCIOTY B CBOOORHOM cOocTOAHHM. Ona uMeeT 
peTaB C,,H,,O,N (1X) u o6pasyer watpuesy1o comb C,,H,,0,NNa, T. na. 
)1—193° (c pa3oxeHveM). XapakTepHO OTMeTHTS, YTO IPH MlaBMeHHM XMOp- 
Apata (Bpiue 118°) kucnoTa HauMHaeT TepaATS CO, 4 nepexogHT B XJOpruspaT 
| TYMMHUHOBY!IO KUCOTY. OTCiOfa MOXKHO 3aKJIOUHTb O JerKOCTH JleKapOoKcu- 
popanna  5,7-XMHOJIM3HQMHMKapOOHOBOH  KMCOTbI JO MOHOKHCJOTHI. 
POATHO, H IIPH OKHCJICHHH XPOMOBbIM aHTHAPUuAOM Takxe CHaYala OOpasyerca 
‘X), koTropas B ycnoBuax peakunu (Temnepatypa Bpite 200°), HekapOoKcuH- 
ACb, Me€PeXOAHT B JYNHHHHOBYIO KHCHOTY. : 
Xo] paciienieHuA MOMKHO MpescTaBuTs: 


Saat a HsC,0OC COOC)H; HOOC COOH 
HNO3 15% HCl 
CyH50H or 
N N 
Vil HCI 
N Vil 
i - x HoSO,4 
COOH HOOC COOH 
N N 
HCl IX 


Vv 
Takum o6pa30M, B pesyJIbTaTe MpOBefeHHOM PaOoTbI MBI NPHUWIM K OKOHUA- 
CJIbHOMY BbIBOLYy O MecTOHaxoxK enna > N — CO-rpynnbi B MomeKyuie MaTpHHa 
“TCM CaMbIM NOATBEPAHIH WIA Hero CTpyKTypHyt10 cdopmyuy II. 


CpequeasHaTcKHi TocyapCTBeHHbIH yYHUBepCuTeT Tocrynuao 
um. B. HW. Jlenuna 13 VII 1959 


Byxapckuli rocyapcTBeHHbI Mefarormueckuli MHCTHTYT 
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Jloxnaann Axagemunu nayrk CCCP 
1959. Tom 129, N 3 


XHMHA 


Axanemuk Buxt. MW. CMU bIH w M. I. PYBEJI 


K BOMPOCY O COJIAX BbICOKOrO 3AMEMWIEHHA 
OCPOPHOMOJIMBAEHOBOM KUCJIOTbI 


Cornacno teopnu Muonatu (1) — Posenreéma (*) aHHOHbI reTeponouMKUC- 


AOT cOJepxKaT B KayecTBe aAeHJOB HOHbI R,O; (R = Mo, W), BeseqcTBue 
yerO PeTePONONUKHCJOTHI OJKHbI ObITb BbICOKOOCHOBHbIMH, Halpumep 
H,[P(Mo,0,),], Hs [Si (W.07),].. OGpraHo »xe OCpa3yloTCA HH3KO3aMELIeHHbIe 
comu rereponosmKucioT Nas [PMo,0,.9]-1 H,O, Ky [SiW 019] - 2 H,O u T. Q. 
Vissectubim o6ocHopanvem Teopuu Muyonatu — Posenreima OblI0 mouy- 
yenue A. Posenreimom u V1. Iinackepom (°) cemu3amemeHHoro dociopHomo- 
mMOqata ryanuquna. E. A. Huxuruna, waunuaa c 1940 r., omyOsmuKoBana 
pH, paOoT, CBASaHHbIX C NOJIyYeHHeEM MHOrO3aMeLeHHbIX COJIeH HeKOTOPBIX 
rereponoumkucnor (4,°,°) myTeMm oOaBsIeHHA pacCCUMTAHHOrO KOJIMYeCTBa OCHO- 
BaHHA K pacTBOpy MeHee 3aMeleHHOH cou. Eto ObliM ONMCaHbl B YaCTHOCTH 
4-1]-3ameujenHble cpoctbopHomouHOgaTel HaTpua (*). 

C apyrol cTopoubl, BbICKa3bIBaJIMCb TeopeTHuecKHe CcooOpaxkenna (“) H 
MIPHBOUJINCh DKCNEPAMeHTAJIbHbIe JaHHble (*) O TOM, UuTO MpHOaBseHHe axe 
MaJIbIX KOJIMYECTB UeJIOUH BbISbIBACT UACTHUHBIM paca] reTepOnoMaHHOHOB. 
Jina ycTaHoBeHHA MpHpoObl Tak Ha3bIBaeMbIX BbICOKOSAMELICHHBIX coven 
ocopHOMONHOReHOBOH KHCJIOTH! HaMH U3y4eHO B3aHMOeHCTBHe Tpex3aMme- 
meHHoro cpocctbopHomoyM6aTa ryaHHuHa c ryaHvAMHKapOoHaTOM u Tpex3a- 
MelleHHOrTo (boctbopHomMosmMORaTa HaTpHaA c emKHM HaTpom. IIpezBapuTenbHO 
OblIH UCCJIeAOBAaHbl MaJIOMSyYeHHbIe MOIMOAaTH! ryaHuanHa (?,°,1°), Tak Kak 
IpHMeCb STHX COCAMHEHHH MOXKET CYULECTBEHHO BJIMSITb Ha COCTAB HM CBOMCTBA 
ryaHHJMHOBbIX ,coeH TeTepONOAUKUCIOT. = 

IIpu s3aumogetictraun 20% pacTBopa ryaHHaqMHKapOonaTa, HarpeTroro JO 
45—65°, C MOIMOJCHORBIM aHTHApHyom mpu pH~7 oOpasyercs merKopactTBo- 
P¥MbId HOpManbHbI MOmMOQaT ryaHuaquna (CNsHe)2MoOa, Bpienaioulniica 
6e3 KPHCTAaH8aUHOHHOM BOMbI UW XAPAKTEPH3YIOWLMACA CeMyIOUMMM NMOKasatTe- 
JIAMM NpeOMNeHHA: Nyp= 1,594; n,= 1,710. Hs peutrenorpamm kKauanua * 
ObIIO Hai eHO, YTO yKA8AHHOe COCMMHEHHE KPHCTAMUSyeTCA B POMOMYECKOi CHH- 
FOHHH CO CJI€QYIOWWHMH MapaMeTpaMH 9/eEMeHTAapHOH sueMKH: a = 6,94 KX 
(ocb npu3sMbi); 6 = 13,0 KX; c = 51,0 kX. Kpuctrannuyeckuii napamonu6yatT 
ryaunguna 10CN;H, -12MoO,; -8H,O nonyuen peaxunelt o6mena 0,5 M pactsopa 
ryanvqunnutpata c 10% pacTBopomM napamMomu6qata HaTpunx npu 75—80° 
WIM nowkucneHHem 5% pacTBOpa HOPMaJIbHOrTO MOMOfaTa ryaHnjuna 0,1 N 
HCl. noepH: 45" *, ; 

Manopactsopumpli MetaMonmn6gat ryaHutuna 2CN,H,-4MoO, -1,5H,O 
oOpasyerca mp nogxKucnennu 5% pacTBopa HOpMaJIbHOrO MONMOMaTa TyaHHAy- 
Ha 5,5 N HCI go pH 1,9 uu mp ssaumogelictaun 0,5 M pactsopa ryaHuquHHutT- 
pata c 10% pacrBopom mMeramonnOnata HaTpua, Harperbim go 60°. Cyan no 
BHeWHeMy BUAy mpenapata, MO xapakTepy eOaerpamM uM 9eKTPOHOrpaMM, 
MeTaMOJHOMaT ryaHHAWHa ABJIACTCA AMOPCHBIM BeLLeCTBOM. OfHakO KpHcTaNO- 
ONTHYeCKOe HCCIeEAOBaHHe NOM NOMAPHSAWHOHHBIM MHKpockonoM (720X) moKa- 
3aJ10, YTO €FO M@JIKHe 3€pHa MOFyT MMeTb CTpoeHne ccepouuTos. Jia nosysenna 


* Bee pentrenorpaMMbI nosyuenbt Ha Ni-nanyuennn. 
** Vismepenua pH npousBogxuanch c MOMOUbIO MoTeHMoMertpa JIIT-5. 
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K cmambe Buxm. H. Cnuyoina u M. II. Py6ea, cmp. 590 


Puc. 1. Kpucranabs tpex3same- Puc. 2. Cmecb docibopxo-1l-mMommM6qaTa TyaHHqHHa 4H 
mWeHHOrO coctbopHoMomHOaTa ry- MeTaMomHOaTaryaHHAMHa, CHATAA NO NOMAPH3alHOHHEIM 
aHHqunHa (150x) MHKpockonomM. / — MpH MapaswieibHbIx HuKONAX, I] — 

B CKpeleHHBIX HHKOIMAX (600 xX) 


K encmee B. A. Kapeuxa, C. 1. Mupauxoti u A. J. Anmununoti, cmp. 614 


Puc. 2. Comonumep sTHeHcybo- H akpHoBol KucnoT c 50% aKpHaoBoi KHcIOTH mpu pH: 
a) 3, 6) 4, B ToUuKe HeliTpanu3sauun cyrborpynn, 8) 11 


OH 1129, Ne 3 


i 


pex3aMelleHHOro (octopHoMomHOmaTa ryanufuna K 5% pactBopy docibopxHo- 
jOMMOMEHOBOM KUCOTHI (CHHTeESHpOBaHHOM m0 aupHomy metoy (1!)) mpu Tem- 
epatype 80—85° mpHOaBaanocb BprmuucnenHoe KOmMUecTBO 10% pacTBopa 
VaHHIMHKapOonata. BpinaBiiuii ApKO-2Ke/ITHI OCaOK, MO aHHbIM aHaiusa, 
porseTctTByer tbopmywe 6CN;3H; -P,0,-24MoO;-4H,O; pH duaptpara cocras- 
at 2,26 
Auaiu3 mpenapata Ha doccdop mpovsBoxMicd MarHe3HaJIbHbIM Me€TOJIOM. 
[3 (@uMbTpaTa nocme ocaxKeHHA MarHHiiamMonHudochata BbisenAICA MOMM6- 
eH B BAe MOIHOJatTa cBuHa. Asor onpesxenanca no merony Joma win Kpenb- 
lana. VismepeHHai HaMH paCTBOpHMOCTb Tpex3aMelleHHOorO cocdopHomonH6- 
lara ryaHusuna npu 20 u 80° cocrasaerT cooTBercTBeHHO 0,5 ru 2,5rB 100 r 
acTBopa. Ilony4eHHbIt npenapaT cofepxKa CBA3aHHOM BOAbI WaxKe MeHbIIe, 
lem sToro TpeOyer cdbopmyna (CNsHe)sHal[P(Mo207)el. : 
_ K narperod# Jo KuneHMaA CyCNeH3HH Tpex3aMelleHHOH CoH B Boze (10 r/100 ma), 
COOTBeTCTBHH Cc MeToguKoH Poseureima u JIuuckepa, npH6aBsmamocb 
BIUMCJICHHOe KOJIHYECTBO PacTBOpa TyaHMAuHKapOonata (3 Mona (CN3He),-COs 
ia 1 Momb 6CNsH3s-P205-24MoO3-4H2O). Temnepatypa nommep»xuBamacb 
tmpefenax 95— 100°. )Kentaa cycnen3ua MeWIeHHO uCcuesala, HU pacTBOp 
ipHoOpeTam 3eeHbIH WBeT. OMHOBPeMeHHO NOABIANICA OesbIi, CerkKa 3eeHO- 
laTbId OCamoK. PacTBop oxsaxkKalu mpHOMsuTenbHO 0 60° wu ocanoK oTdub- 
IPOBbIBaJIM Ha ropsyeH BOpOHKe. YkKa3aHHbI OCaMOK He COMeprxKaun Cocdopa u 
lO aHaM3y NpHOMxKalcd K MeTaMonMOfaTy ryaHuguna (Ta6n. |, Ne 1). 


Ta6Oauna 1 


_ CocTaB TpomlyKTOB B3aMMOJeMCTBUA Tpex3amemleHHoro docopHoMomHO_aTa ryanuyuna 
c ryaHuquHkapOouaTom 


Cofep*xanHHne, % 
IN mpena- | s Ornomenue 
| bara P,0; MoO, N CN,H,* Bae is CNGH, : P20, : MoO, : HO 
| 
| 0 79,63 12,23 17,20 3,17 2:0: 38,80: 1,22 
; 0 79,36 12,53 17,62 3,02 2:0:3,70: 1,12 
3,302 74,34 44,37 45,99 6,40 44,64: 1: 22,19 : 15,29 

2 3,314 74, 64 41,34 15,66 6,39 Th 27.5 12.22,23. 545.02 
| 2,560 72,25 42,59 17,70 7,49 17,002 1 : 26,73 : 23,08 
3 2,405 73,25 an vu = 4: 30,00 
2,935 Th BE: Pie 17,95 7,88 14,70 1: 23,93 : 24/18 
pe 2,857 71,45 1 : 24,66 
L Sees 
| * Coyepxanne ryanuguna BbluncaeHo 10 HalimeHHOMy KomMUeCTBY azoTa. 


WbTpaT ume pH 3,12. Tlocne 12 uac. cronnua npw KOMHAaTHOM TemmepaType 
3 PaCTBOPa BbIAeIANNCh 3eeHbIe KPUCTaIbI. OTHOueHHe P : Mo B aux cocTaB- 
ano 1:11 (ra6n. 1, No 2). Uccnenopanue mpu nomouim nomapHsanyoHHoro 
UKPOCKONa MOKA3aJI0, YTO STO BeLLECTBO ABJIACTCA MOUTH OHOPOAHbIM. Emy 
OOTBETCTBOBAIM CeMYIOULMe NOKAsaTeIM MPeOMICHHA, ONMpeeeHHbIe UMMep- 
MOHHbIM MeTOJOM: np= 1,808; n= 1,833; nz= 1,846. 

JloOapnenue 4 Mose ryaHugquHkapOouara Ha | Monb 6CN3Hs-P20s-24MoOs- 
4H2O mpu temnepatype 75—80° mpuBogxuT K ObicTpoMy pacTBopeHuio cyc- 
eusuu (5 1/100 ma). Tlocne croauua B Teyenue 12 uac. ObINO BO3MO*KHO OTIe- 
IMTh CKaHTalneh OeMHO-SeNeHbIM MeKOKPHCTaNAMYecKHA MOpoWoK (Taba. 1, 
No 3) OT 3eNeHbIX KPyNHbIx Kpuctanios (Tadm. 1, Ne 4); pH pacrsopa 
ocTaBa 3,9. AHanu3 MeIKOKPHCTaJIHYeCKOrO MOPOUIKa NoOKa3za, 4YTO OH 
IBJIAJICA M@X@HHYCCKON CMeCbIO, TAK KaK NapaJVIeJIbHbIe AHAIM3bI apa 3Ha- 
IMT@IbHO pacxOMaAlHecd pe3sybTaTbl B KpynNHOKpHCTamM4yecKOM MpokyKTe 
‘ofep2Kanne cpochopa, MomvOLeHa HM a30Ta MPHOH3HTebHO COOTBETCTBOBAIO 
ykasanHomMy Pozeuretmom u [IMucKkepom Jit CeMH3aMeLLeHHOH con (CN3He):- 
_[P(Moz07)6] -8H2O. Msyyenue qanHoro mpenapata nog NOs pH3alMOHHbIM MHK- 
JOCKONOM MO3BO/IMIO YCTAHOBHTb, TO OOJIbINHHCTBO 3eIeHbIX KPHCTaOB 
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mpeacrapaser co6ol comb c orHouleHvem P : Mo, paBuem | : 11, sarpasHeHHy1 

ccbepomutaMu MeTaMoHOfaTa ryaHHfuHa. Menkokpuctaimueckni mopouloK 

6NeLHO-3eeHOTO WBeTa TAKKE OKA3asICA MCXAHHYECKOM CMeCbIO MeTaMOHOMAT 
ryaHuyuna u comm doccopHo-mMomHOfeHOBOH KUCcAOTHI (1:11). 

Takum o6pa30m, npHOaBmenue JaxKe MaJIbIX KOMYeCCTB ryaHuMHKapOounatTa 

BEISbIBACT PasJIORKeHHE FreTepONomMaHHOHA C OOPas0BaHHeM FyaHHAMHOBON COA, 

HeNpeJeJIbHOH KUCJIOTHI UH, 

vale ul Weimed Sseie cas ; MeTaMolHOQaTa ryaHuuHa. 

@ 10 12 4 16 1 20 2 A 2B 82 HK HB 40° t Bpll0 HW3yyYeHO B3aHMO- 

WeHcTBHe TPeX3aMelleHHOr 


2 tpoccopHomouHORaTa HaTpHA 


80 2 6 16 PHMBOLN ED a Oo an 
: cont umMena coctap 3,06Na2O0- 


» PeOs - 23,79MoOs - 
3 -25,86H20. Ipeanonarae- 

6 0% 4 6 6 DOLABGB HEHE BOW wii MpomykT ee ruLpomH- 
3a — soTeodocdop HOMO H6- 

4 WaT HaTpHA — CHHTeE3HPO- 

70 2h 6 80 2 uUBDu Ba’ «Baca MO padore (?"). Coor 
BeTCTBYIOW\He YKa3aHHbIM CO- 

- JAM Pe€HTTeHOrpaMMbl TIpH- 

BefeHb! Ha pvc. 3 (NeNe 1 
u 5). Cojlepxanve HaTpua 
onpeenasiccb B BHe TPOH- 


6 0 12 4 6 1 20 22 4B BW HH BH BW 


6 Horo anetata NaZn(UQ2)s - 
802 6 6 802A BBD eH HG Bw? *(C2HsO2))-6H2O. Ilpenpa- 
ene PHTeNbHO reTepononHaHHOH 


Puc. 3. CpapHenve 1HHHH JeOaerpamMM TpexsaMelleHHOrO Oe hare OKCHXUHOUT a 
d@ocopHomMomHO6faTa HaTpHA H MpoxyKTOB eFfo B3aHMO- H30bITKa = NOCIEMHETO 
nelictsun c NaOH. 1 — Tpexsamemtennsili doctbopHomo- OCBOOOK auch BbINapuBa- 


au6gat Hatpua; 2— npenapat 1; 3— npenapatd; 4—  yuem dusbTpata co cMeCbIO 
mpenapat 2; 5 — mroTectboctbopHoMomHOAaT HaTpHA; 6 — 
npenapat 3 SNe ks H2SOa 
Be 


K 30% pacrBopy Tpex3amemleHHOro cboctopHOMomHOaTa HaTpusA NpHOaBua- 
JlOCb BbIUHCJIEHHOe KOMHYeCTBO 0,25 N pactrBopa NaOH (2 mona NaOH ua | moup 
3Na2O0 -P205-24MoO3-nH2O). B pesymbtate peaxuun pH u3mensca or 1,4 
no 1,8. Hlonyyennpii pacrsop ucnapauca mpu 60° B BakyyMme 0 nepBoHauabHO 
B3ATOFO OObeMa HCXOMHOM COM HU MOfBeprasca ppakwMOHUpOBaHHOl KpPUCTaN- 
JIM3allHH. 

Tlocne cTOAHMA B TEYCHHe HECKOJIDKUX Hel B BaKYyM-3KCMKaTOpe Hall KOH- 
WeHTpHpoBaHHOn HeSOa Bpinaiu 2XeJITbIC KPHCTaJJIbl, KOTOPHIe OblwIH OTMeeHBI 


Tagawnwiva 2 


@pakUMOHHPOBaHHaA KPHCTaNAM3aUNA NPOMYKTOB B3aHMOZelicTBUA Tpex3aMelleHHOTO 
dbocopHOMouIMOAaTa HaTpHA C eXKHM HaTpOM 


ee Cofepxauue, % 
i=) 
‘Sipe ae OrTHomeHHe OTHcuIeHHe K 
: = P.0, Moo, Na,O Sree Na,O : P.O, : McO,; : HO NH,Cl 
a 
3,364 80,54 4,386 44,74 2,99: 1: 23,61 : 27,46 
4 3,328 81,54 4,324 10,81 2,97: 1: 24,16 : 25,62 Ocafox 
3,480 80,38 a ay 4 : 22,77 
2 3,449 80,05 4,726 11,78 3,14: 1 : 22,89 : 26,94 Ocazox 
4,064 75,18 5,360 15,40 3,02: 4: 18,26 : 29,94 
3 4,045 74,96 5,857 15,18 3,34 21 :18,42 : 29/83 Her ocagka 
3,682 74,40 = = 4:19,93 
4 3,651 74,64 5, 754 15,96 3,61 :1: 20,16 : 34,49 Her ccafka 
" 3,320 80,52 4545 14,65 3,41: 4 : 23,92 : 27,69 
3,357 80,67 4546 14,46 3,08 : 1 : 23,70 : 26,93 Ocafo« 
4,970 73,10 = = 1 : 36.52 
6 2,097 74,144 | 8,400 15,36 9,17: 41 : 34,86 : 57,77 Her ocafka 
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MaTOUHOrO pacTBopa. Cyfa no ananu3am (Ta61. 2, Ne 1). wu pentrenorpam- 
e (puc. 3, Ne 2), anHaa cbpaktuaA cocrosma M3 He BCTYMMBUIeH B peaKULHIO 
pexsaMellleHHOW CoM. Ee pacTBop JaeT c ryanuqunHuTpatom u NHaCl ocayKu 
keslToro peta. KpucrasJibl XOpOulo pacTBOpHMbI B alleTOHe. Crepyroujan :paK- 
aA KpucTannop (raOn. 2, Ne 2), nonyyeHHaa mpH nocieqoBaTembHOM ucma- 
JeHMM pacTBopa, MpefcTaBssAa COOOH CMeCcb TPeX3aMellleHHOrO ocopHoMoHO- 
aTa HaTpHxA UM moTeodochopHomonOfata Hatpua (puc. 3, Ne 4). Tperpa 
Paka MpelcTaBAa COOOM NOYTH UUCTHI MOTeadocmopHOMoONHOAarT (Tab. 2, 
03; puc. 3, Ne 6). Meccnenqopanue MMMepCHOHHBIM MeTOJOM O0Ka3asio, 
ITO sta PpakiuaA Mpescrapasner coOok omHopozuyro dasy. Kpucrasspt xapakte- 
M3Y!OTCA CJIELYIOWMMMH MOKasaTeAMH MpeOMMeHHA: Ng= 1,801; np= 1,742. 
accMOTpeHHe yYeTBepTOH dpaKkuun (TaOn. 2, No 4)° nox monapusallMoHHbIM 
KMKPOCKONOM M0Ka3as6, UTO B HEH MPHCyTCTBYIOT [Be TBEPAbIX Pasbl. OCHOBHOH 
)asOH ABJAIOTCA KPHCTAVIbI JOTEOCOMM, Apyrad MpucyTCTByeT B HeOOsbIIOM 
commuecTBe. CyA MO CyMMapHOMY aHaIH3y PpakIHu, OHA JOMKHA ObITb MeTa- 
HOMONaTOM HATPHA, TaK Kak CooTHOIeHHe P : Mo Bo Bceli pakUHH BbILIe YeM 
2:9 m cocrapaset mpumepuo | : 10. 

_ OcratTok MaTouHOorO pacTBopa CTOs elle HECKOJIbKO Heli B BaKYYM-9KCH- 
saTope 0 nojHoro ucnapenua. Tlonyyenupilt TRepAbIi MpOyKT OOpabaTHIBacA 
\WeTOHOM. PacTBop ucnapsaica Mp KOMHaTHOH Temnepatype. Bpitenstoululica 
3 Hero CyxOH OCTaTOK noyBepraca uccnefoBpaHuio. PesysbTaTbI aHamH3a U 
MEHTTEHOrPaMMa MLOKA3bIBaIOT HJCHTHUHOCTh 3TOFO Mpenapata Cc TpexsamellleH- 
{bIM (POCPOPHOMONHOAATOM HaTPHA MpesembHoro pana (Tab. 2, Ne 5; puc. 3, 
Ve 3). Hepacrsopumaa B aterone uacTb (Ta61. 2, Ne6) xapaxtTepusyerca 
‘Oep2xKaHHeM MOJIHOeHa Ooee BbICOKHM, YeM TpeOyeTcaA WIA NMpeebHbIX CO- 
JMHeHHuH (oTHOWeHHe P: Mo 1: 16). STO HeCOMHeHHO 3aBUCHT OT MpHMecH 
eTaMOHOMaTa HaTpHA, TaK KaK B OCaKe, NOJYYeHHOM Ip AelcTBHM ryaHH- 
HHHUTpata OOHapyxKuHBaloTcA CepoHTbI MeTaMOuIHMOAaTa TryaHHyHHa. Peak- 
IMA B3aMMOMeHCTBHA TpexsaMeLeHHOrO CocPopHOMONHOAaTa C eKHM HaTPOM, 
DYeCBHHO, HAeT MO cxeme: 


2 (3Na20 - P2O5 - 24 McO3 - n H2O) + 6NaOH = 2 (3 NasO - P2Os5 - 18 McQg - n H2O) + 
+ 3(Na,O - 4MoO3 + nm H20). 


Ha ocnope nmomyyueHHbix JaHHbIX CyleqyeT CllelaTb OKOHUATEJIbHBIM BbIBOD, 
4TO CYII€CTBOBaHHe BbICOKO3aMELIeHHbIX ChOCcPOpHOMONHOAaTOR TyaHHyuHa H 
HaTPHA He MoOsTBepxaeTcA. YxKe MPH He3HaUHTeIbHOM NOBbIWeHHH pH mpo- 


1 ae yYaCTHUHOe OTILeEMIeHHe aeHOB BHYTPpeHHeH cdepbl U3 reTepono/H- 
AHHOHA IIpeMeIbHOrO pAa C COpas0BaHHeM HeMpelesbHbIX CPoctopHOMONHOLaTOB 
HM MeTaMOouHOaTAa. 


Mockopckult rocyapcTBeHHbIH yHHBepcHTeT Iloetynusto 
um. M. B. Jlomonocosa 13 VII 1959 
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$. CTPAJWHb, O. HEMJIAH], 8. @PEMMAHMC u axazemux AH JlatsCCP Pr. BAHAT |! 


VH®PAKPACHOE NOPJIOWMLEHHE HW NOJIAPOPPA®UYECKOE | 
NOEEMEHME 2-HUTPO- HW 2-OKCHMHHOUHJAHJMOHA-1,3 


Crpoenne HUTPO- M HUTPOsOMponsBo_HOrO MHAaHANONA- 1,3 MpeAcTaBAAeT TeO- | 
peTnueckuli MHTepec BBUAY BO3MOXKHOCTH CYLECTBOBAHHA STHX COCAMHEHHH B, 
Pa3IMUHbIX BaseHTHBIX cTpyKTypax. J[aHHble THTPOBaHHsA Opomom no K. Maiie- | 
Py HW UpesBpuaiiHoO BHICOKaH KHCOTHOCTD 2-HHTPpOHHAaHANOHA-1,3 roBopaT O, 
TOM, UTO B BOJHbIX paCTBOPaX MbI HMeeM eNO C HUTPOHOBOH KuCcMOTON (7,7). | 
CnekTpbl NOPOMeHHA B ybTPacuoueTe NOKAsaIU, ITO B MaJIO MOJAPHbIX PaCTBO- 
puTeiAxX CYyeCTByeT HUTPOMNKeTOopMa, a B MOMAPHbIX pacTBOpHTeNAX 2-— 
HUTPOHHTaHANOH-1,3 MOMHOCTLIO AHCCOWMMPOBaH HM MOPOWaIOulMM areHTOM 
ABIACTCA €FO AHMOH, KOTOPOMy Obia MpHMmucaHa MesOMepHaA cTpyKTypa (%). 
2-OxcumMuHonHAansuon-1,3 o6naqaeT pAOM CnelMduyecKuX CBOHCTB, BCeACTBHE 
yero JHCKYTHPOBAaJICA BOMPOC, ABJIACTCH JIM 9TO COPMMHEHHE OKCHMOM HMHaH- 
TpHoHa unu 2-HHTpO3sOHHAaHANOHOM-1,3 (47%). | 

C mebtO BbIACHEHHA HCTHHHOH CTPYKTYPbI Ha3BaHHble COCMHeEHHA WH HeKO- 
TOpble HX COMM H3yYaHCb MPH NOMOLMIM U.-K, CMeEKTpOCKONH HM NOMAporpadun. 


OIKCNeEPHMECHTANBHAA UACTh 


ina uccneqopanHa Opanucp: 2-HuTpoMHAaHANOH-1,3 (Oe3BORHEIM, T. mA 
110°C) uw gurugpart (tT. na. 126°), HarpHeBad comb 2-HuTpouHsaHynona-1,3, 
2-OKCUMHHONHAaHAMOH-1,3, ero HaTpHeBad HM TeTpadSTHMAMMOHHEBAA COIN, 
a TakoxKe HaTPHeBad COb 2-MeTHIHHaHAnOoHa-1,3. 

Tlockonbky HaOsowanucb pasnMuna Mexkyy 2-okcuMHHOMH_an_HOHOM-1,3, 
KPHCTaJJIH3OBaHHbIM W3 BOXbI WH H3 JeAHOH yKCyCHOH KucaoTH (*), TO OblWIe 
M3y4eHbI 00a BeULeCTBa, MPHYeM H.-K. CMeKTPbl BeLeECTB B TBEPJOM BHI, a 
TakxKe y.-(P. CM€KTPbI H NOMAPOrpaMMb! BOMHBIX PACTBOPOB OKa3aJIHCb HJCHTHY- 
HbIMH. TOUKH WaBJIGHHA Mp MeAJI€HHOM HarpeBaHHH WIA OOOHX BeLIIeCTB OKa- 
3aHcb~202—203°; MeHAA CKOPOCTb HarpeBaHuA MbI NOyaHM T. m1. 20 213— 
214°. 2-OxcumMMHOMHanynon-1,3, nepekpucTaM30BaHHbI U3 pas6aBseHHOL 
HCl, B OcTayIbHOM TO?KJeCTBEHHBIM, H€CKOJIbKO OTIMNAeTCA MO H.-K.cneKTpy. 

V1.-K. CNeKTPbI OblIH CHATHI VIA B3BELUICHHBbIX B TapadMHOBOM Macvie BeLILeCTB, 
B HEKOTOPHIX CuIyuaiX HW JIA pacTBoOpoB. CooTBeTCTBYIOULMe BOJIHOBbIC 
YMCA WH OTHOCHTEIbHbIC MPOMeHTbI NOMIOUIEHHA Apekcrapeub! B Ta6n. 1. Bar 
JIM CHAT] NOJIAPOrpaMMbl BOLHBIX pacTBOpoB 2-HuTpOMHAaHANOHAa-1,3, 2-oKe- 
MMMHOMHAaHAMONA-1,3, sTHIOBOTO XcUupa HHAAHAHOHKaPOOHOBOH KUCAOTHI, HH- 
nanuona-1,3 B 6ydepax Bputtona — Po6uncona B uHTeppane pH or 2 yo 10 
Ha dove 0,1 N KCl. Ypapuenua sasucumoctu noTenumana nonyBonnb (Ey,) 
or pH aaa nonaporpaduuecknx BonH JaHbl B TAG. 2. SkcnepHMenTambHble pa- 
OoTbI NpoBeseHbI Ha mpHOopax MKC-12 u nonaporpadhe Teiiposckore. 


O6cyxMenHnNe pesyNbTATOB 


B u.-K. cmektpe 2-okcuMMHOHH_anmMoHa-1,3 B O6macTH WBOMHEIX cBa3eK 
MOABJIAIOTCA YACTOTHI KOMeOaHHH apoMaTuyecKoro apa (1590 cm-!),zaByx C=O- 
rpyun (1700 u 1735 cm7') uw cMmeljeHHbIe, 10 CpaBHeHHIO C MOMOOHLIMH OKCHMa- 
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Ta6bauna 4 


HanOouee XapaktepHble “acTOTb! M3Y4eHHbIX coeqMHeHUT 


CoeyquHeHne Cpena vy (cmM—}) * 


|Hurponugzanquon-1,3 (6e3- | Ilapadunosoe mac-| 1445 (96); 1559 (100); 1616 (90); 1644 
| BOAHBIM) FIX) (45); 1658 (43); 1715 (87) 
}Hurponugangnon-1,3 (au- To xe 1350 (86); 1594 (83); 1620 (81); 1638 
| Tuapar) (87); 1653 (89); 1692 (66) 
WaTPHeBaAA CONb 2- ee Ae WomKer as 1358 (96); 1600 (91); 1643 (97); 1665 
1 qaHguoua-1,3 Z (98); 1698 (67); 


}-Hutpounganquon-1,3 (6e3- A6c. C;H;0H 1600; 1641; 1663 
| BoqubIi) 


LOxcumunonngangnon-1,3 Ilapadunosoe mac- 1593 (76); 1614 (52); 1698 (99); 
| (43 BosbI) 10 1735 (84); 3180 (74) 
+Oxcumunoungzanquon-1,3 To xe 1592 (70); 1610 (53); 1701 (87); 
(a3 CHsCOOH) 1734 (77); 3180 (73) 
{-OxcumuHonHgananon-1,3 To 2xe 1588 (54); 1610 (41); 1704 (74); 
/(u3 HCl) 1737 (47); 3250 (47); 3425 (44) 
laTpHepan cob 2-oKcHMN- To xe 1591 (70); 1664 (87) 
HOHH Aan gzNOHA-1,3 


e€TPaSTHJIAMMOHHeEBAA COJIb To xe 1585 (76); 1655 (86) 
2-OKCHMMHONH Aan AMOHAa-1,3 


{ 


eTpadTHJIaMMOHHeBAH COJIb AueTouuTpua 1598 (45); 1656 (81) 
2-OKCHMHHOMHAanpnona-1,3 
jarpueBaa comb 2-meTusuH- | Ilapaduvosoe mac- 1500 (98); 1511 (98); 1569 (70); 
maufsuona-1,3 JO 1590 (50) 


* B cKkoOKax AaHO OTHOCHTeCJIbHOe 3HaveHHe MNPOWeHTOB MNOrJOmeHHA VA aHHou 
aCTOTBbI. 


| Ta6Omuna 2 


3asucumoctb Ey, or pH aaa nomaporpaduyueckux BowH (E anbl 10 OTHOLIeHHIO 
K Hacbllt. HgeCle) 


Ypapuyenue BTopoli Ypapuenue TpeTbeli Y paBHenne 
Ypapuenve mepsoli BOJIHBI BOJHBI ueTBepTOH 
Coonunenne | BON (pecy wntep- Be 
Kuclaa cpeqa E1/, (B) By, @) 
{HqaH_NoHn-1,3 — —0,61—0,080 pH} —0,85—0,022 pH —1,40 
THJICBLIM 2@Up HH- 
Manuquou-1,3 Kap- 
OOHOBOM KMCJOTHI — —0,44—0,086 pH; —0,84—0,080 pH | —1,42 
-OKCHMHHOMHaH- 
quou-1,3 -+0,50—0,102 pH| —0,49—0,074 pH; —0,85--0,050 pH | —1,46 
-HutponuqaHyqMou- 
: —0,20—0,093 pH| —0,49—0,070 pH} —0,86—0,054pH | —1,47 


wu (1626—1629 cm) (8), uacroTtsr C = N-csa3u (1610 cm~*). Murencusuyt mo- 
ocy npv 3180 cm} cneqyeT NpHNuCcaTb CHbHO accomMMpoBaHHolt —OH-rpyn- 
e. Orcioga cieqyeT, UTO 2-OKCHMMHOMHJaHANOH-1,3 cyuecTByeT B Buse CTPyK- 
yppr (1) ¢ mpouHon BHYTPMMOMeK yA p HOM BOMOPOAHOH CBA3bIO, MpHyem 
MeAYeT TAKKE MPeANOMOXKUTb B peaJIbHOH MOIeKyse HeKOTOPOe Mepepacmpeyese- 
We 2QICKTPOHHOM MIOTHOCTH, OOyc/lOBIMBaloUleh cMelleHHe C = N-no.0csi 
NOBbILICHHe KMCJIOTHBIX CBOHCTB CoeqMHeHUA (pK 5,75), 10 cCpaBHeHHlO C OKCH- 
aMu. 
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Hapsily c 9TMM, Ip KPMCTaMH3allHA BelleCTBa U3 HCl Bo3MoxkKHO TakxKe BbI-, 
eleHne MOLMpuKauMH Cc Apyroro pola BOAOPOMHOK CBASbIO, BEPOATHO MC?Ke 
MoleKyAApHO. Strum oOObACHsIOTCA NoBbiWeHHbIe OH-uacToTb! mpH 3250 
wu 3420 cmt. . 

Jina come 2-okcumunounfanquona-1,3 xapaktepHa uacToTa TIpH 1655— 
1665 cm7+, uro TOBOpHT O 3HaUHTeIbHOH MespopMalluH BCeX CBAZCH B aHHOHE’ 
VO OM30CTH MesOoMepHOro aHHona (II—III) k erpyxtype (II), mockonbky xapake 
TepHad WIA SHOJIATAHHOHA MHJAHAMOHOBMIX B-AMKeTOHOB 4acToTa ~1510 cm 
(kak y aHnona 2-meTHIMH,aH{NOHa-1,3) B WaHHOM cJlyuae OTCYTCTBYeT. ; 
j i | 


ant) 
& a) 


(UMmeetcs B BHAY PaBHOWeHHOCTh OOOMX KapOOHMJIbHBIX rpynn.) 

B cnextpe Tsepforo GesBoqHoro 2-HuTpoMHAaHAMoHa-1,3 cyulecTByIoT 4ac- 
TOTbI CHMMCTPHUYHbIX WH @HTHCHMMETPHUHBIX KOeOAaHHH HuTporpynmp (1445 
u 1560 cm7!), a Takxe KOeGaHHA apomaTHyecKoro agpa (1616 cm) u Kap6o- 
HWIbHbIX rpynn (1715 cm~+), Kak B HHAaHAMOHE-1,3 (°). 3 sToro cemyer cy- 
ulecTBOBaHHe OesBoqHoro 2-HuTpOHHAaHAMOHA-1,3 B HUTpOAMKeTCcdopme (IV). 

B cnekTpe urmfpata HM HaTpHeBOH comM 2-HHTpOMHAaHMOHA-1,3 OOHapy- 
2KMBAIOTCA YACTOTbI ME3OMEPHOFO aHHOHA, MO CTpyKType OH3KOrO K allMcpopMe 
(V), a HMeHHO XapaKkTepHasn uactota mpu 1640 cm? (HeckombKO NOHWKeHHAaA) 
KoeOaHnit C=N-cpa3u atndopmpt (1660 cm~*) (*°) u “acToTEI CHsIbHO Aedop- 
MHPOBaHHbIX KOseGaHHH C=O (1660 u 1690 cm“). B cnexTpe aurugpata, Kpo- 
me Toro, mp 1620 cm7’, BepOATHO, NPOABAIOTCA KONeCOAHHA MOMeKYJbI BOLI 
(4). Uacrora 1350—1360 cm7?, no-BHAHMOMY, MOxKeT ObITb IpUMucaHa KOVIeOa- 
HHAM HATPOrpynnbl B al\Hopme. 


(Iv) (Vv) (v1) 


Takum o6pasom, OesBOLHbI 2-HuTpOMHAaHAHOH-1,3 u AuruspaT pasmMdaroT- 
CH Me2KLy COOOIO HE TOJbKO KPHCTAIJIH3AHOHHOH BOOM, HO ABJIAIOTCA JByMA 
COCAMHEHHAMH C pa3sJIMYHOH CTpyKTypoH. HurpoyuKketodbopma He TOJbKO B MO- 
JIAPHBIX PacTBOPUTeIAX (BOA, aKOFONb), HO HW B TBEPOM Bue MPH KOHTAaKTe 
C BOAAHBIMH MapaMH CTpeMUTCA NepeHTH B MOHHY1O dopmy (V—VI]), Ha npumecb 
KOTOPOH B Oe3BOAHOM 2-HUTpPOMHAaHAHOHe-1,3 yKa3biBaloT claOble NOMOCHI MPH 
1641 u 1658 cm7}. 

B nojsporpaMMaxX BOJHBIX pacTBopos 2-oKcCHMHHONHAaHAMOHa-1,3 nu 2-HH- 
TPOMHAaHAMOHa-1,3 BOUHBI, JexKallHe pH Gomee OTPULAaTeIbHbIX NOTeHWMATAX, 
OOYCJIOBEHbI BOCCTAHOBJCHHeM KapOOHWJIbHBIX py WHLaHAMOHOBOrO WHKsAa 
(BepHee, COOTBETCTBYIOWWMX aHHOHOB). Tleppaa Bona, B cayyae 2-oKCHMHHO- 
MHaH{Nona-1,3, NOABIAeTCA B palOHe OYCHb MOMOXKUTEIbHBIX MOTeHILMAOB, 
re OObIKHOBEHHO HMeeT MeCTO BOCcTaHOBeHHe — N=O-rpynnpt (E1,, oKCHMOB 
Govlee 4eM Ha 1B OTpuuaTembHee). Xapaktep nepBoi BOHHI 2-HUTPONH aH AMOHA- 
-1,3 TakxKe POBOPHT CKOpee O BOCCTAHOBEHHM HUTPOrpynnisi, HOKE aLLMopMBI, 
NOcKOIbKy Fs, OM30K K NOTEHIMaaM BOCCTAHOBJIeHHA HATPOrpynnpl anudatu- 
YeCKHX HUTPOCOeAMHEHHA (alnopMa HUTpOoNnapaduHoB y pTyTHOrO KanembHOrO 
SNe€KTpOa He BOCCTaHAaBJIMBaeTcA BOBce (2?)), 
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IIporupopeune mexkAy noaporpaduyeckuMu aHHbIMH, TOBOPALLMMH AKOOBI 
HaJIM4HH HATPO3O- HM HHTPOrpyMNbl B H3y4aeMbIX COeCAMHEHHUAX, WH JAaHHbIMH 
.-K. CM€KTPOCKONMM ylaeTCA pa3pellNTb, eCJIH yuecTb, 4TO NOABJIeHHe 
OmAporpaduyeckOH BOJIHbI CBA3AHO C BCTYMJICHHEM MOJIeKyJIbI (HIM OHA) 
'guleKTpoquyr1o peak. TockoubKy HUTpPO30- HM HUTPOrpynnMbl BOCCTaHAaBJH- 
|a}OTCA SHAUHTEJIbHO JIeTue OKCHMHHO- H COOTBETCTBEHHO allHHUTPOrpyMMbl, TO 
\A3BAHHbIC M€3OMEPHbl€ AHHOHbI, MPOABJIAA BOSMOXKHOCTb CBOeH JBOMCTBEHHOM 
jCaKILMOHHOH Cmoco6HocTH, y 3IeKTPOJa pearupytoT Kak HUTPO30- WIM HUTPO- 
joequHenuA. IIpn sTOM mpoueccoM, OMpesemAOULMM IJIEKTPOAHYy!O PpeakILHtO, 
BJIACTCA He Mpowecc NepepacnpeseseHHA 3IEKTPOHHOHM MIOTHOCTH B aHHOHE, 
Tipowece Audpy3Hn aHuona K dIeKTPOLy, NOITOMY NOMAporpacduyeckue BOJIHbI 
MeIOT XapakTep M@Py3HOHHbIX, a He -KHHETHYCCKUX BOJIH. 

OTH MPHMepb!l MOKasbIBaIOT, YTO U3 MOMApOrpaduyeckux MaHHbIX He BCerya 
O3BOJIMTEIbHO JleaTb OAHO3HAYHbIC BbIBOJbI O CTPOCHHH COCEAMHEHHH, MOMOOHbIX 
3Y4eCHHBIM. 


WuctutyT opranHueckoro cHHTe3sa Tlocrynusio 
Akayemuu Hayk JlataCCP 21 VII 1959 
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METOJbI NOJIYYEHUSA TPHAJLJIMJIBOPA H TPHBUMHWJIBOPA 


B nocneqHve roxpl ONyOMKOBAHO OOuIbIIOe KOHYeCTBO paOOT, OMMCHIBAIO: 
IHX MeTOAbI NOJyUeHHA WM CBOlcTBa Wesoro pAa HOBbIX OopopraHHuecKkHy 
coeqHHeHHit. Pa6otb 10 CHHTe3y HM H3yYeHHIO CBOMCTB HEeHACHILeEHHbIX COeLHI 
HeHHM Oopa MOABMJIMCb COBCeM HeaBHO HW HE ABJIAIOTCA MCUePIIbIBarOLLAME 
(:-). OrnocuTeibHO NOyYeHHA TpHasNUNIOOpa MMeeTCA TOMbKO OHO MaTeHT: 
Hoe yKasauue (4), CormacHO KOTOpOMy OH Nomy4aeTcA B3aMMOJeHCTBUEM TPHaI- 
sumOopata C MarHHiOpomasmunOM C BbIXOJOM 33% oT TeopHH. TpuBHHHAOOR 
B BHJe cMccH Obl NOMyYeH HS BUHMIHATpUA HM WuMeTHIOOp6pomuya (°,%): 
B uwacrosuem coo6ueHHH onncaHbl cocoon noyueHus Tpuasan6ope 
yepes (bropucTHi Gop uw MarHHiOpoMaM, TpexXxJIOPHcTHIM Oop u MarHHi- 
6pomansua, a TakxKe CPTOPUCTHIN Oop HW MarHHAxNOpalM. i. 

Henapno mpesmoxeH MeTOL NOyYeHHA MarHHHOpOMBHHMa B TeTparujpo- 
cypaue (°). Mp IpHMeHHAH STOT CHHTES BNEPBHIe LIA NOYYCHHA TPHBUHMNOOpa. 
On mouyyeH HaMH HM B Cpese ac:pupa, MPH 3STOM yaloch H30exKAaTb pa3O%KeHUA 
MarHuOpOMBUHHa Ha STHeH HM alleTuseH (*). Bce OmbiTbl NPpOBOAMINCh B cpene 
TULATeIbHO OUMMIEHHOrO OT KNCOposa a30Ta. iq 


QKCNe€PHMeCHTATbBHAA Hd Cale b 


BsauMofeuHcTBue gTopuctoro O6o0pa c MArHHe 
OpoMaamuUNOM. ONDITH! NPOBOANIN B YeTHIPexXropsOH KONMOe eEMKOCTHIO 
0,5 a, cHaOxKeHHOH MellasIKOH, TEPMOMeTPOM, Ta3OBBOJOM JIA MOsayn a3zoTa 
WM OOPaTHBIM XOJOLMJIbHHKOM, B KOTOPYIO 3arpy2KaJIM peareHTb! B CWE] YyIOUleM 
COOTHOWCHHH: MarHHi 48 r, OpomucTp annum 60 r, scsupat dropuctoro 6o- 
pa 37 r, a6c. sup 500 ma. Tlocne noqaun Bcero KomMueCTBa CMeCH PeaKIHOH- 
Had Macca NepeMelUMBaslacb JONOJHHTeIbHO B TeYeHHe OAHOTO uaca. 3aTeM OT 
peakKUMOHHOH CMecH IpH aTMOC*ePpHOM AaBJIeCHHH Ha MacIAHONH Gane (80—100°) 
OTTOHAJICA SCP, NOCMe yero CTTOHAMAaCh OecliBeTHaA Mpospaunas, BOCMMaMeHA- 
ollasicad Ha BO3Lyxe dbpakuna, T. Kum. 62—65° (15 mm), Burxog 92%, di” 0,7178, 
6pomyoe uucno 340 (BpmncmeHo 358,2), mom. Bec 134 u 1386 (Bprunc- 
weno 134). 

Hatigeno %: C 80,16; H 11,39; B 8,45 
(CHa= CH — CHge)3B. Buruucneno %: C 80,6; H 11,19; B 8,24 


B3saumMoxenheTBue OTOpHCTOTO Gopa c¢ MaPrnwe 
xmopaaauaom. Ilo onucannor Baie meroquKe u3 23,8 r mMarHHeBbix 
cTpyxexk, 19 r cpexenepernanHoro scupata dropuctoro Gopa u 50 r xnopucroro 
anusa B 300 Mi aGc. supa Obii0 nonyueno 1,5 r (BEIxog 10%) Tpuanaun6opa 
(ppakuua c T. Kun. 62—65°). 


Hatimeno %: C 80,70; H 11,50; B 7,80 
(CH, = CH — CHe)3B. Brruncneno %: C 80,60; H 11,92; B 8, 24 


B3sauMomelictBue TPEXXAOPUCTOTO GODpa Cl ame 
HH HO poMaaaua0oM. Meroquka npopewenusd onbira u oOpaGoTKa peaK- 
IIMOHHOHM CMeCH COXpaHAacb TaKOH 2Ke, KaK MB MepBoM clyuae. V3 24 r mar- 
HHEBbIX CTPYKeK, 3aIMTbIX 250 Mu a6c. supa, 80 r 6pomuctoro annua wu 12,9 Pr 
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pexxmopucroro Gopa, Opiio nowyyeno 1,49 r (Burxog 10%) tTpuannun6opa 
bpakuuaA c T. Kun. 62—-65°), 
Hatizeno of: Gr Val WAI SOR 183, sil 
(CH, = CH — CHe)3B. Brruncneno %: C 80, 60; Jal GUL Al) 8} fe) 7A 
/PUSHKO-XUMU4eCKHe CBOHCTBA HCHTHUH! TPHaMIGOpy, MOsyYeHHOMY B Mep- 
HOM cylyyae. 
| BsaaumMonmetictrpue gmTopuctroro 6opa c maruHuit- 
/POMBUHUATOM B Cpexe TeTparugpodhypana. B uerppex- 
Hopstyt0 Kon6y, CHaO2KeHHY1O OOPaTHBIM XOJOLWJIbHHKOM, MellaIKOH, BOPOHKOH, 
PXMAKNACMO CYXUM JIbAOM, HM Tas0BBOOM, 3arpyxalH 12,15 r marHneBpix 
iTPY2KeK u 125 ma cyxoro Terparugpodypana. Ilocie 3anomHeHHA CHCTeMbI a30- 
fom B KoNOy Opocanv KPHCTAaIMUK HOLA WIA MHMILMMPOBaHUA peakIMU M MOCTe- 
jleHHO TIPHKanbipaty 54,96 r 6pomuctoro Buna. PeakiuA Mpoucxo_ua OUCH 
pHeEPruuHO. PeakuHOHHyl0 CMecb HarpeBasu mpu 80° B Teyenne vaca. K nonyuex- 
HoMy peakTuBy punbsapa A0GaBaan 22,3 r KomMumeKca cbropucroro Gopa c TerT- 
Daruapcdypanom, B 35 Mi TeTparuypodypana. PeakwuaA HauMHanach cpasy u 
Hla PaBHOMePHO B TeyeHHe 2 uac. T]lo okoHYaHHM peakUMH U3 ZITO xe KOUI- 
Dbl OTTOHANIN TeTparuspodypak, a 3aTeM %KUAKOCTb, KHMAILyIO B Mpemenax 
75—85° uv pedcTaBlAouly!o Cobo cMecb TeTparug~podypana Cc TPHBYHMIOOpOM. 
[imaTeibHOW pa3sroHKOM pa3feiuTb CMecb He yaocb. TpHBuHUNOOp 6b Bbise- 
eH IPH JeHCTBHM Ha STY CMeCb NUPHAMHA B Bue KOoMMNeKca (C,H,).B-C,H,N, 
IpeqcTaBsioulero COOOH Oeble KPHCTAVIbI, J@PKO PacnbIBarIoOlllWecA Ha BO3Ly- 
ce. T. kum. 78—79°/6 mm, Mou. Bec. 172, 174 (Bpruncaen 171). 
Hanyeuo %: Ss p 945 6,02 

! (CoH )sBeCsHsN. Brruncneno %: 
 Ananus Ha 6op mpopo_usica no MerosuKe, OH B. M. Muxaiiuno- 
pM u T. A. Ileronepon (°). Brrxoa TpuBunns6opa 67%. : 

Samena TeTparuypopypana nocne nonyueHua MarHuiOpomMBuHHa ApyrumMu 
ACTBOPHTeIAMNM (SUP, Ba3seIMHOBCe Maco, H80MpomuGeH30N) CHHKAaIAa BBI- 
Of TpHBUHMICOpa (BbIZeNeHHOTO TaKx%Ke B BHJe KOMMIeKCa C NHPHAMHOM). 

B3sauMofeticTBue. OTOpucToro 6opa c MAarHH te 
POMBHHHTOM Bcpee 29mupa. B uetpipexropsyw Kooy 3arpy- 
Kain 24 r MarHMeBbix cTpyxxek vu 250 mu a6c. supa. Peakunio HHNLMHpOBanu 
KpucTanuKOM Hosa. M3 kanesbHOM BOPOHKH, OxXaKLaeMOH CyXHM JIbAOM, NPH- 
KaMbiIBalH CMeCb, COCTOSULyIO H3 27 r Opomuctoro BuHHIA MU 36 Tr scdupata dTo- 
buctoro 6opa. PeakuunaA HauHHasach cpa3y %e HM WWIa PpaBHOMepHO B TeveHHe 
cero onbita. Bpiseiaroululica alleTHieH YyJIaBJIMBaJIH AMMHaYHbIM PacTBOPOM 
IOYXJIOPHCTOH MeAM, a STHIeH — OpomHon Bono. Ilo okoHYaHHH peakIHH 
CMECb HarpeBasiv B TedeHne 30 mun. npn 75°. M3 sto xe KONObI MeLVJICHHO OT- 
OHAIM cepHbii sup, nosmep2xKuBaa Temmeparypy GaHu ue Bille 60°. Satem 
remnepaTypy MocTeneHHO NoBpiuai Jo 150° u mpu sTOM OTrOHANAaACh Ppakuna, 
c‘wnsiiad mpu 79,5° mu mpelctapnstoilan coOonw GeclBeTHylo, Mmpospay- 
TYIO, CAMOBOCIVIAMeCHAIONLYIOCH XKUAKOCTb C XAPAKTEPHBIM 3anaxoM OopopraHu- 
JecKoro coequHeHuA. Brrxon 70%, d;° 0,6812. 

Haifizeno %: B 11,5; 10,98 
(CHaz=CH)sB. Brruucsaeno Of: B 11 19: 

Takum o6pasom, BnepBble Obl NOyYeH TPHBUHUOOP B BUe MHAMBU]LY as bHO- 
‘0 COCJHHEHHA HM BMepBLIe MpoBeseH erO CHHTE3 B CePHOM Scpupe yepes MarHHii- 
JPOMBUHUN. Baixo alleTueHa WU 3THICHa HeE3HAUHTeJIbHbIM. 


Tlocrynuao 
ey WAN IGS ES) 
HWMTHUPOBAHHAS JIMTEPATYPA 


Pep Parsons-D-M-Ritter, 3. Am. Chem. Soc., 76; 1710:(1954), 2 R. E. 
upice, EJ. DéWitt, J.C. Pattison,-diOrg,.Chem., 21, 61 (1956). Shiela tne ain, 
Giese.) Bitter, Ang. Chent,(4 68,0 247% (1956).") *°Mas aioe) K ald ontarg ay 
Cunihiko Jino, Japan. pat., 7019 (1954); Chem. Abstr., 4196 (1956). ° B. A pos- 
fxn, OKPXO, 40, 782°(1908). * H. Normianit, C. R., 239, 1510 (1954). 7 V. Kore- 
Wietismk y, (Bet, 55, Dem 22) mac els Min) X aria 0.8, mee Ileroaesa, AH, 
08, No 3, 483 (1956). 
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Jloxaagn Anagemun nayr CCCP - et 
1959. Tom 129, Ne 3 ba wa 


XHMH§ 


10. C. WABAPOB, H. H. BACHJIbEB u P. A. JIEBAHA 
JMBEH30UJITMMMHY (ASOAMBEH30HJ1) B AMEHOBOM CHHTE3E 


(I1pedcmaeaeno axademuxom A. H. Hecmeanosoim 9 VIT 1959) 


V3 qnenoduios c akTuBHoH — N = N-cpa3bi0 JO cero BPeMeHH B JMeHOBBIE 
CHHTe3 BBOJMIHCb JIMLIb MpOW3BORHbIe as0qHKapOOHOBOH KUCOTHI. B HacToA 
eH paOore H3y4eHa BOSMOXKHOCTb MPHMCHEHHA B HECHOBOM CHHTe3e AHOeH3OMI- 
y\MMMHila, B KoTOopoM —N =N-cpa3b akTHBUpOBaHa JBYMA KapOOHHJIbHbIME 
rpynnamu. 

Jin6en30nquuMuy (I) cuuTesupoBaicad OKHCHIeHHeM AHOeH3OMITHApasuHa 
6pomom (B JIMTepaType OmMCcaHO OKUCIeHHe x0pomM (')): 


NHCOC.gHs Br, N— COC,.Hs 
= all 


| 
NHCOC,Hs5 N — COC.Hs 
(1) 


J{veHoBbli CHHTe3 MpOBOAMICA B Spupe MPH KOMHATHOH Temmepatype. Takum 
MyTeM ObWIH MOYYeHbI aAyKTbI C MHNepHmeHoM, 2,3-qumMeTHIOyTaqHeHoM, 
JMUMKJIONe€HTEHHJIOM HM cbeHHOyTaqveHom. Bprxog N,N’-qu6ens0na- A*-ter- 
parugponupyyzasuuHos (11) cocrapaan 70—80%. 


x 4 Ni. COC AHg 1 * == COC.H, 


by al 
tl | 
\ N — COCgH; N— COCsH; 
| 


Tlonsirku sBectu 1,4-qudenni6yTaqueH B QHeHOBBIi CHHTeS C JHOeCH30MU- 
THMMUAOM OKa3aJIHCb Oe3yCNeWIHbIMH. OTO OObACHAeTCA MaJOM AKTMBHOCTbK 
1,4-qucbennOyTaquena (H3BeCTHO, UTO H C TAKMM AKTHBHBIM AMeCHOHIOM, Kak 
MHSTHJOBbIH SUP as02UKapOOHOBOH KUCMOTHI, OH B3AMMOJelCTByeT C 3aMeTHOE 
CKOPOCTbIO JIHMUIb MPH HarpeBaHHH (°*)). 

Crpoennve ayKTOB JHOeH30H/IJHUMMLa C MMNMepHsIeHOM MW AHWMKONeHTeHH: 
JIOM ObIO OKA3AHO HX HACHTHYHOCTHIO C AH6eH3OHJIbHbIMH MPOM3BOAHLIMH COOT 
BetcTByioulux A*-rerparnzponupusasuxos (III) (nomyuenbi ruponH“30m alyK 
TOB COOTBETCTBYIOUHX AHEHOB C JMSTHJIOBbIM 3*HPOM a30AuKapOoHOBOH KUCIO 
Tb! (°)), Hampumep: 


U ia & 


es | 

L ! N — COGH; 

i | 
i 


k | 
| ; —COCsHs c,H,coc! HN 
NN N — COC,H; N — COC,.H; ut | 
a és 


N 
() a 


(11) (il) 
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IipoObi cmMemaHHoro maBleHHA He MOKa3aqu enpeccun. V3 ajayxta (IV) 
}peHuOyTaluena c AuOeH30n.HHMuOM (3-cbenna-1,2-2u6en30un-A*-tTerpa- 
HIponupuqasuna) MpH HarpeBaHHH C 9SKBUMOJIEKYJAPHbIM KOMHYeCTBOM 
MPTOBOH WeO4H Ob NOTYYeH MpOLykKT yactuyHoro rHusporusa — N-6eu- 
pusI-3-enniTeTparuzponupugzasnn (V), KOTOpbIi oTMM4ancA m0 Temnlepatype 
aBJIeHuA OT MOHOOeHsOMNITeTparHzponupHzasuna (VII), nonyyenHoro 6en- 
PUIMpOBaHvem 3-cennn-A?-rerparuyponupugzasuna (VI): 


CgH; C.sHs 
| | 
w® XQ 
4 C,H,COCI A 
_NH N— COC.H; 
NY SO 


(VI) (VII) 


{aKUM OOpasoM, OblwlO MOKa3aHO, YTO NPM “aCTHYHOM ruApomHse We6eH30uIb- 


Horo lpousBoxHoro A*-TeTparHyqponupuya3snHa OTINenIAeTCA OeH30HIbHaA 


WPyntia, HauOouee yHaJIeHHaA OT aPOMATHYeCKOFO 3aMeCTUTEJIA. 


C.H; CeHs 
| | 
ae Ss 
| N — COC;H; KoH N — COC,Hs 
| =a | 
N — COCgH; NH 
yi VA 
(IV) (V) 


IIpu LatbHelwiem ruypomuse nosyueHHoe HAM MOHOOeH3OMIbHOe MPOH3BOL- 
oe mepexoquio sB 3-denni-A®-Terparuzponupuyzasun (VII) (nomyuaerca 
‘akxKe IPH HarpeBaHHH HCXOAHOTO ayKTa C U3O6bITKOM Ulem0un), HeHTH- 
bHILMpOBaHHbIM MO MpOyKTy MpHcoequHeHHA kK PeHHIMsOTHOMMAaHAaTYy: 

. 


CeHs CeHs = C.Hs 
| | | 
ss \ raAN 
NCOC,sHs KOH N  C,H,NCS , 
| Poh a a ea 
NH NH N — C — NHCGgH; 
7, ue A 


I 
S 
(V) (VI) 


Tpo6a cMewmaHHOro IaBsIeHHA C TEM 2Ke MPOH3BOAHBIM, MOJIYYCHHBIM 3 3aBejo- 
foro 3-cbenun-A*-reTparuyqponupusasuHa, He NOKasaa enpeccun. 

Takum 06pa30M, 10Ka3aHO, YTO JHOeH30UIIMUMUY ABJIACTCA AKTHBHBIM [He- 
iouOM — pearupyeT Ha XOMOLy C AHeHaMM COMpsAxKeHHOrO TuNa, OOpasyA 
N,.N’-qn6en30n- A*+-TerparuiponupusasvHbl, CTpOeHHe  KOTOPBIX OKa3aHO 
CTPCUHbIMH CHHTe3aMH. 


QIKCNHeEPHYMEHTANbBHAA YACTH 


WuO6Oeu30NaRuuUMUA (AZ0RNGeH380N A). G60Fr AnOeHSONI- 
‘ypasuHa (noly4yamu us xOpHcToro OeHsOusIa UM COJIAHOKUCHOFO ruspasy- 
za (®)) pacrnopau B 1,5 1 0,22 N soquoro pacrsopa NaOH; xk pactsopy AobaB- 
1am 0,5 1 Scupa MW UpH nepememmMBaHHA BBOAMAN NO KanasM 88 r Opoma (mp 
<OMHATHOM Temmepatype). Ilocme Toro Kak Oblia BBeeHa MPHOMM3UTEIbHO OHA 
‘peTbh BCeErO KONMYeCTBA OpoMa, HavHHAaH OMHOBPeMeHHO OOaBIATb PacTBOP 


_ - 
* Tlepemellienve 2B0HOH cBa3H K a30Ty B Mpollecce rHApoM3a OMMCaHO Ha TipuMepe all- 
LYKTOB J[HSTHIOBOrO a*upa as0JMKapOOHOBOH KHCAOTHI C apumOyTaqvenamH (7,4), 
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8,8 r NaOH zB | 1 H,O (npuOapnenue peareHTOoB 3aHHMaeT 1,5—2 yaca); 3aTel 
p CaKILHOHHYIO CMeCb MepeMelMBaH ele 1 yac. OPMPHBIH COM OTAeMANM MW MPO- 
MbIBaJIH PaCTBOPOM THOCysIbaTa HaTPHA; KPUCTaIMYeCKaA Macca, OCTABINAaACcA 
Mocsle OTTOHKH PacTBOpPHTeIA, MpeLcTaBANa COOOH AHOCH3OHIMAMUI, MpPHroye| 
HbIi JWI Jlambueiimero mpumMeHeHua; BbIXOL 25%; 7. n.119°; mmTepaTypHBIe 
WAHHEIC ((¢)> sire atti aioe : 

Tuenopnh cuutes. AyKTh WuOeHsouMuMuya C MeHaMA 
MOyualuch mo oOwel MeToquKe. CMeCb 9KBMMOJIEKYAPHBIX KOJIMYECTB 
(10 0,05 Mom.) u6eH3Ou“NMNMUa HM CooTBeTCTByIOWero AueHa B 50 Mi ocpupa 
OCTaBJIAJIH CTOATh TIpH KOMHAaTHOM Temmepatype Ha 6 yac. IlomyyeHHyto nocme 
ylaeHua acpupa OeclBeTHyIO KPHCTaNMUeCKy!O MaCCy MepeKPHCTAaJJIM3OBBI- 
BaIH 3 CIHpTa. 

12JLu6eu30ua-3-mMeTuu- A*+TeTparuAponupusa3zun 
(43 mmMnepuiena); Bprxon 70%; T. ma. 121—122°, 


Hatineno '%: C 74,58; °74,73; H-6,24;. 6,24; N 95075-9528 
CypHigO.Nz2. Brraucneno %: C 74,49; lal sy oe N 9,14 


12-Tu6eu30unu-4,5-2umMeTua-A*TeTparuxzponupufa- 
3 4 H (u3 2,3-qumeTuiOyTaquena); BbIxon 70%; T. nm. 162—163°. 


Jelevoieion OAS (GC RAAIS TE oe Isl GIS ales IN| has 372 
CogHoo02Nz. BrruucmeHo %: C 74,97; FutGy29: N 8,75 


12-Tu6eu30un4-3,4,5,6-6u4chuUKNIONeHTAHO-A*+TeT Pp aru 
ponupusasuu (u3 AuuuKsONeHTeHMNa); BbIxo, 75%; T. na. 201— 
202°. CmewianHHasd mpo6a c 3aBeXOMbIM AHG6eH30nI-6uC-UMKIONeCHTAaHOTeTparuspo- 
nmupugasuuom (11) niapunacb mpu 201—202° (6e3 nenpeccuu); mHTepaTypHBIe 
yanupe (°): T. ma. 201—202°. 

12-Tu6eu300-3-hPeuua- A*TeTparuxhponupusasun (“3 
cbenns6yTafuena); Bprxog 80%; tT. na. 143,5 — 144°. 


Hatineno %: C 77,92; 78,01; H 
H 


OR Ae IN| etle Ch 
CogHgo02Ne. Boruncaeno %: C 78,24; N 8,69 


De 
Decale 


Tuapoans 12-tuOeH30n a-3-PeHua- A*+TeTparugapo- 
mupufxasunua (IV). Uacrnunpi rugqpomms npopowuaiu 6-4acoBbim Harpe- 
BaHHeM 9KBUMOJCKYJAPHBIX KOIMYCCTB allyKTa HM wemoun (mo 0,022 mom.) 
B 40 mi sTumoBoro cnupTa. BrinapuiMi ocaqoK 6eH30aTa KaMA OTPMIbTPOBEI- 
BaloT; IPH CTOAHHHK CNMPTOBOFO pacTBOpa BHIKPHCTAJJIH3OBbIBaeTCA 2-6eH30HII- 
3-cenn-A*-Terparusponupufasun (V). Berxon 90%, T. na. 119—119,5°. 


Hangeno %: C77, 25; 77,52: H 6,42; 6,01" N 40/28" 40, 34 
Ci7HygONe. Buruucneno %: C 77,25; Tso 40: N 40,60 


TlomupH rug poOwau3 MpoBosNAN B TeX 2%xKe YCOBUAX, YTO HM YacTu4- 
HbIM, C TEM JIMMIb PasJIM4MeM, YTO Ha TO Ke KOMMYeCTBO afmyKTa (0,22 mon.) 
Opanu 0,66 mom. KOH, Ilocne orgenenua Beimapimero 6eH30aTa Kanua peak- 
IMOHHYIO CMeCb pasOaBJIAJIH PaBHBIM OGbeMOM BOM HM NOAKUCAIU 2 N HCI no 
HeHTpaIbHoH peakuuu. IIpomykr ruspomusa skcTparuposanu scupom, abup- 
HbIM PacTBOP CyIUMIM CybPaTOM MarHuA V, OTOrHAaB pacTBOpHTeWb, neperousJiu 
3-penun-A?-rerparufponupuyasun (VII) B Bakyyme; sBprxoq 85%; tT. Kun. 
165—166° (10 mm); auteparypHpie qannpre (7): T. Kum. 160° (8 mm). 

3-Dennu-A*-rerparuAponupusasun momyuaerca TakxKe WU M3 Mpo_yKTa ya- 
CTHYHOrO THAPOH3a MPH HarpeBaHHu NOceqHero C U3ObITKOM CMUPTOBOIi 
Ieoun B TeuenHe 6 ac. IIpoxyKT mpucoequHeHua kK deHMAMsOTHOMMAaHaTy — 
aHHiMy-3-penni-A*-Terparnaponupngzasun-1l-ruoKapOonopoli KUCMOTHI  Twia- 
Buysicd mpu 106—108°; mutreparypupre fannie (2): T. na. 107—108°. 
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| Bensonsupopanne 3-cbenns- A?-TeTparnvAponupHfasvHa MpOBOAMIH MO Me- 
luke, peqioweHHol Aisa A®-nupasomunos (*). Brrxog 1-6exn30um-3-cbenuu- 
A?-TeTparnaponupufasuna (VII) 75%; 7. na. 111,5—112°. 


Isler oneao Oe (Ca lee Ti 00k MeO wee Gis IN) WO soe AIO) 2 
Ci7HigON2. Brraucmeno %: C 77,25; lel {o,ul0e N 40,60 


CmemanHaa mpo6a VII c 2-6eH30nn-3-cbenun- At-TrerparuyponupHyasHHoM 
/) WlaBnach C erpeccueli (pu 95—96"). 


MockosckKHi rocyapcTBeHHbIli yHHBepcuTer Tloctynuao 
um. M. B. JlomoHocosa 30 VI 1959 


HMPHPOBAHHAH JIMTEPATYPA 


Zieiorner W. Hatmanmn, Wieb. Ann; 587, 93°(1954). 2 Poe Jesu a a, 

aOapos uyp., JAH, 121, 303 (1958). ° P. A. Jlesuua, 10.C. Ua6ap os, 
Mevor me UAGee 27a Nowe (iG59)ee AKA der, ie Nite las, Wiebe Anim, 
ty . > CuuTesbl opraHHueckHxX mpemapatos, C6opx. 2, WJI, 1949, erp. 120. 
Eeevivo ht, J. Prakt, Chem .(2)970,<289°(1904)9 4 BoB. Ecpiron, Ag Ea kKvorcia, 
'B. Eppeuuosa, JAH, 113, 813 (1957). 
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Jioxaagn Akawemun nayk CCCP 
1959. Tom 129, Ne 3 


PH3BHYECKAA XHMH 


H. A. BAX nu TYH TAHb-4)KSHb 


TEMNEPATYPHAS 3ABHCHMOCTb PAXWMAMMOHHOTO OKHCJIEHM 
H-TENTAHA WH #-HOHAHA 


(ITpedcmaeaeno akademuxom A. H. Ppymkunoim 10 VII 1959) 


Vs nony¥eHHbIX paHee B Halle maOopaTOpHH JaHHbIX MO pafMallHOHHON 
OKHCJIEHHIO YII€BOLOPOAOB MOXKHO ObWIO 3aKJIIOUHTb, YTO MpoTeKalouluMe Nf 
OObIKHOBCHHOM TemMMepaType peakIMH XapaKkTePH3YIOTCA HeLeNHbIM paluKal 
HbIM MeXaHi3MoM (*). C Upyrod cTOpoHsl, Obl0 yCTaHOBJIeHO, YTO MPM NOBBILUE: 
HOH TemmepaType y-H3/1yYeHHe MHMWMUPyeT B AHAMOTMUHBIX CHCTeMaX eIHE 
OKHCIHTeIbHBIe Mpoueccs (*) HM YTO WeMHOe PaMalMOHHOe OKMCIEHHe MOR 
MMETb MeCTO H MPH OObIKHOBeHHOM TemmepaTyp, 
Kak B Cly4¥ae usonponunOensoa (°). Ina pasrp 
HMYCHHA STHX Me€XAHM3MOB, IIpeXCTaBsAIOUyel 
NPHHILMNHaIbHBI M MpakTHYeCKH HHTepec, MO? 
HO HCMOJIb3OBaTb 3aBHCHMOCTb KHHETHKH peakIly 
OT TeMNepaTyPbI H OT HHTCHCHBHOCTH M3/1y4eHH. 

C sTOH WesbIo Oblwio wCccMeOBaHO OOpasos. 
HHe€ 2KHKOa3HbIX MPOAYKTOB OKHCJICHHA B H-Fe) 
TaHe H H-HOHAHeE NO JeHCTBHeM PeHTFeHOBCKO! 
H3J1yYeHHA B HHTepBase TemmepaTyp or —8O0 } 
+130°°u moutHoctu go3sn ot 1-10'4 go 8-10 
3B/cm’-cek. OOmyyeHHe MpoBozHAOcb MmpH Hemp 
PbIBHOM IIPOMycKaHHH KHCIOpOa B OOnacTu O—13) 
MB AyeHKaXx, 3alaAHHbIxX MOC HaCbIIeHHA KUCIIOp 
OM,B OOacTH HU3KHX Temnepatyp. Mcxogupie y 
JIEBOLOPObI TULaTeIbHO OCBOOOKMAIUCh OT ceN 
mepekuceH WH Apyrux MpOAyKTOB OKMCeHNA, a Ta 
*Ke OT HeMpefebHEIX. B OO y4eHHBIX 2KHKOCT: 
Puc 1, SapycuMocTb BBIXOa ONIPeJeAIHCb MepeKHCH WOMOMeTPHYeCKUM MET 


poly KTOB paquallHOHHOrO om AIIM «= CVMM PUR pOHeDe eGo eee 
OKHCJIC€HHA OT TeMMepaTyPpHI: ROM; halo yMMy Ap p “wva 


4) (- 


}—nepexucu, 2— Kap6o- KUAMCPOKCHAOB, KapOOHHJIbHBIe CcoeMHeHUA 
HUbHEIe coeHHenuz, 3— CHMPTbI CMeKTpocboTOMeTpPuyeCKH, COOTBETCTBeEH. 
KUCMOTEI B BUe AMHUTPOenurnApasoHoOB U aJIKHJIHUTP 


TOB, KHCJIOTbI yTe€M THTPOBaHHA MeTHIAaTOM Ha 
pux & HeBoxROH cpege. IloqpoOHnocTH meroquKH oOmy4eHuA, osHMeTpuH 
anausa OyLyT mpHBeleHbI B APyrom mecte. 

[na Kaxol TemmepaTyPbI UCCMEMOBaANOCh HAKOMMCHHE MPOLyKTOB pH BE 
pacraroulux Jo3ax. Kak yxKe OTMeuamocb panee (1), BCe yNOMAHYTHIe KUCMOpC 
HBIe COeIMHEHNA OOpasyIOTCA OMHOBPeMeHHO 6€3 MHAYKIMOHHEIX repHor 
PayMalvOHHbld BEIXOL G, ompeseneHHbIH M0 HaKJIOHY Ha¥abHOTO HHeMHC 
yyacTka KpHBOH pocTa”KOHUeHTpauun Cc Oso, XapakTepusyeT mporeccsr f 
MallHOHHOTO OKUCJICHHA. 

Ha puc. | mpypesenbt BHIXOZbI”nepekucel, KapOOHHbHBIX COeqMHeHHE 
KHCJIOT, OOpasyIOWNXCA Mp MOWLHOCTH osE 7—8 -10!5 9B/cm3.cex. B H-TrenTa 
u #-Honane. Tlocnequnit ucnombsoBanca mpu t> 70°; nomyueHHEIe B OLMHAKOB 
YCJIOBHAX BbIXOMbI MPOAYKTOB OKUMCeHHA B OOOHX yrmeBofoposax coBnayar 
Kak BUHO, AIA KaxKOrO MpOyKTa uMeeTCA O6MaCTb, B KOTOPO! BHIX 
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AKTEPUSYIOUWHCA HEBbICOKUM 3Ha¥eHHemM G (~1—2 monexyani Ha 100 98), 
3aBHCHT OT TeMMepaTyPpbl, H OOAaCTb, B KOTOPOH OH pesKO BOspacraer Cc 
nepaTypouH, Wocruras B cayyae nepexuceft 30—40 monexyn na 100 92. 
He sapucalne OT TemnepaTyPpbI BLIXOMbI AOJMKHbI COOTBETCTBOBATb peakiluamM 
60 He TpeOyi0lMM SHEPruH akTUBaLNH, 1H60 NpoTeKarolulluM OarojapsA u36bIT- 
| SHEPrHuH, MpHcyiemMy OAHOH us pearupyroulMx yacTuu. Onupasch Ha oOme- 
MHATHIC CXEMbI OKHCIINTCJIbHBIX MPOIMECCOB, MO2KHO PaCCMaTPUBATh CeMYIOULHe 
wOonee mpoctbie MyTH OOpasoBaHUA HaGMOLaeMEIX MPOLYKTOB: 


R + O2> ROs; (1) 
RO2 +- ROz—> ROOR + O2 uau RO. + R > ROOR; (2) 
RO: + RH— ROOH + R; (3) 
RiR2:HCO, > RiRsCO 4+- OH wan RyReHCOz > RyCHO + ORs; © (4) 
. ) O 

tT Vie 
RCHO, > RC’ | > RC” (5) 

~ 

OH. 


Vis srux peaxiuli TombKO nepBble ABe He TpeOy1or sHeprun aKTHBawun. Io- 
BJICHHE C BbIXOJOM, H€ 3aBHCALMM OT TeMMepaTyPbI, He TOJIbKO AHanKusMepe- 
iceH, HO TakxKe Tuyponepekucel, 
POOHWJIbHBIX COCMHEHHH HW KMCJTOT 15 
NMBOAHT K BbIBOAY, YTO UX OOpa3o- 
1HHe MO peaKIUMAM 3aMeleHHA UH 
OMepH3alHH OOycOBIeHO HaJIv- ’ 
HeM Yy MepeKHCHBIX paduKasoB U3- 
ITKa 2HEprHuH, OarosapxA Tomy uTo | 95 
opauve» cBoOofHbIe § paMKaJbl, © 
BSHUKalollne B OOyYaeMOH KHI- 3 g 
CTH B pe3yJIbTaTe HOHU3ALNH, BO3- 
MCHA MW MOCMeAyIOUMX B3aHMO- 
WcTBUH, COXPaHAIOT HeKOTOPbIF 
ObITOK SHEPrHH Noce mpucoeyn- 
HMA KHCNOposa HH — YTO Tpouc- 
JIMT HEKOTOPOe Nepepacnpesemenne 


SS: Pac. 2. SaBucwMocTb morapudbMa BbIxo,a Mpo- 
Tak kak YHC0 TepBHYHbIX XHMH- TyKTOB OKHCJIeHHA OT COpaTHOl TemmepaTy- 


CKH AKTHBHbIX YACTHIL ONPeACNAeCT- pi: f— mepekucu, 2— kapOouNsbuble coe- 
YHCNIOM AKTOB HOHH3allHH, He IIpe- QMHeHUS, 2 — KHCJOTHI 


a 
BES Oe Isl a OTT eae SO 


Me pee SER 
Yy 10 


[IUalOlWW4M HeCKOJIbKHX CMH Ha 

0958 He 3aBHCALLUM OT TeMMepaTyPbI, PACCMOTPEHHbIC PCaKUHH OJ IKHbI MpO- 
>KaTb C OFTPAHHUYCHHBIM BbIXOMOM, OCTAIOWMMCH MOCTOAHHBIM B J1000M TemmMepa- 
ypHom Juanasoue. IIpu ocTaTouHOM NOBbIIMeHMH TeMMepaTypbI CTAHOBHTCA BO3- 
OMKHBIM PasBUTHe Lenmeli Ha OCHOBe peakILHH (*). OTOT mpowecc He 3aTparuBaeT He- 
eMHbIX PakMKaJIbHbIX PeakILMH M MOM AKEeH MPOCTO Ha HUX Hak aNbIBaThCA. Mecruu- 
bili BbIXO TeEMMepaTyPHO 3aBHCHMOM peaKUMH, PaBHbIM Pa3HOCTH MexKy Ha- 
MOJaeMbIM BbIXOLOM HM TeMMepaTypHO He 3aBHCHMBIM, MOET ObITb HCIOIb30- 
aH JIA OMpeleeHHA 9HEPrHH aKTHBallHH PeakIHh (2). Ha puc. 2 qanupie 
uc. 1 npeactapnenbl B KOopANHaTax log G;, 1/T, mpuuem BeTBH b nocTpoeHb! Ha 
CHOBAHHH HCTHHHbIX TeMMepaTypHO 3aBMCHMbIX BbIXOJOB. Honyuenupie BO 
cem Jluama30He, B KOTOPOM G 3aBHCHT OT TeMNepaTyPbI, JIMHeHHbIeC 3ABHCHMO- 
ru log G or 1/T nogTBepxaioT, YTO AIA Ka2%KNLOFO MpOAykTa UMeeT MECTO HasO- 
‘eHHe IBYX H€3aBHCHMbIX M€XAHH3MOB. ; 

Ecsin B cylyuae MepeKHCH POCT BbIxOMa HadMHaeTCA C ~40°, To 2A Kap6o- 
WIbHbIX COC#AHHeHMI OH HacTynaeT muub C ~70°, a AIA KUcHOTHI Cc ~100°. 
TO IIPHBOAUT K BbIBOLY, 4TO, XOTA HHAYKUMOHHbIC MEPHOLb! He HaG oO LaroTca, 
O6aBOUHbIeC KaPOOHMWJIbHbIe COCAHHEHHA NMOMyaIOTCA 3a CHET THAPONePeCKHCH, 
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KOra CKOPOCTbh ee OOpas0BaHHA CTAHOBUTCA OCTATOUHO BBICOKOH, a jo0aBor 
HbIe KHCJIOTEI, B CBOIO OYepeb,—H3 KapOOHMJIbHbIX COCAMHCHHH. BeposTuoct 
TaKOll 3ABMCHMOCTH BbITeKaeT TAK*Ke H3 COOTHOMEHHA SHEPHH AKTHBAIUHH, KC 
TOpble WIA PHAponepeKuce, KapOOHMIbHbIX COe@MMHeEHHH H KHCJOT UMeIOT COO! 
BeTCTBeHHO 3HaueHua 15, 20 u 20 KKa/Momb Cc TOHOCTHIO 2—3 KKaJ1/MOWE 
Takan 2Ke TOCMeLOBAaTeIbHOCTh OOpas0BaHHA MMeeT MeCTO MPH TePpMUYeCKO 
okucieHuu (4). M3 9Toro, OHakO, H 
cielyeT, YTO B OOOMX CLy4YaAX MeXaHHg 
Mbl OMHAKOBbI, MOCKOJIbKY Mpu palua 
I[MOHHOM OKHCJICHHH cueqyeT O*KHLaT 
yuacTHA B peaKUHAX PaNKaJIbHbIX NPC 
IYKTOB paquomuusa. Bonpoc 06 WeHTHE 
HOCTH IIPOAYKTOB WeMHbIX peaKUMH, Mpc 
TeKAIOWHX C yuacTHeM U Oe3 yuacTH 
W3J1YYeHUA, OCTAeTCA HEBbIACHCHHBIM 
TlaHHble, MOyYeHHbIe C MeETHIOeaTOM 
YKa3bIBaloT Ha HX MOJIHOe€ COOTBETCTBU 


i) gs 10 13 60 
Log (J: 10°") ———> 
Puc. 3. SapucuMocTb BbIXOqa MpOAyKTOB (°°), OKHCeHHe H-ileTaHa, HaOOOpoT, —H; 


OKHCJIGHHA OT MOLLHOCTH JOSHI: 1— Tlepe- 


6 
it a3JIMUNA 5 
Kucu mpuH —80°, 2— KapOoHMJIbHbIe coe- SE (*) 


jauenua mpx+10°, 3-—nepexncn npn B Hallux Onbirax HepaqHallMOHHO 
-+70°, 4— kap6oHMbHble coeqHHeEHHA pH OKUCJICHHE He BHOCHJIO OCJIOX2KHEHHKN 
95° 60 OHO IpakTWueCKH He HavHHaOc 


jaxe upu 130° 3a Bpema oOsyueHHA 
HeOOXOMMOe JIA OMpPeeIeHHUA PaluallHOHHOFO BbIxOMa. 

Cruptpr o6pa3yloTca C BEIXOJaMu, OM3KHMM K BbIXOJaM KapOOHHJIbHbIX CO 
eMHeHHM MU TakxKe XapaKTePH3YIOUMMNCA JByYMA TeMMepaTyPHbIMH OOaCTAMM 
OyHako B OTUHYNe OT APyrHX MPORyKTOB BbIXOMbI 3aBUCAT OT TeMMepaTyPE 
B OGeHX O6sacTAx: OT —75 Jo +90° 3aBuCHMOCTb COOTBETCTBYeT SHEPIHH aKTH 
BaluH ~2 KKas/Momb, Bole +90° ~18 xkan/Momb. Moxuo mpeqnonOKUTb 
4TO CIIMPTbI H B MepBOH OOacTH OOpasyr1oTCa He HeEMOCpeACTBEHHO M3 NePpBHUHE 
Nepe€KUCHbIX PalHKaoB. 

B o6uleM culyuae CKOPOCTb WeMHOH pawMallHOHHOH peaKILMu CBA3aHa C HH 
TCHCHBHOCTbIO H3TyyeHHa J cooTHOmMeHHeM dc/dt = al” unu G= - = als 
B Culydae peakIMH C KBapaTH4HbIM OOPHIBOM Llenelt Nn = 1/, UH COOTBETCTBEHH 
G =a/V J. Ha puc. 3 npupenensr JaHHbIe JA WepeKUCH M KapOOHMMbHBIX CO 
eHHeHHM B Quanasoue oT 1,1-101* no 7,8 -10!° aB/cm®-cex. B ycOBMaAX He3aBH 
CMMOCTH BbIXOa OT TeMMepaTypbI, mpH —80° Aa nepekuceli u +10° aaa Kap 
OOHHJIDHbIX, BbIXO] OKA3bIBae€TCA TAK2Ke HE 3ABMCAILUM OT MOLLHOCTH JO3bI (mpA 
mple / u 2). B o6nacTu TemmepaTypHOH 3aBHCHMOCTH BbIXOL, HaCOOpoT, 3aBHcH 
OT MOMHOCTH osbI. HaOmoaemMpli BbIXO, UPMBOANT K 3HayeHHAM nn = 0,3 
Aa mepekucu mpu +77° un = 0,37 ana KapOonuabHBIx mpu +95°. Ecau 
OMHAKO, BbIUCCTb BbIXOAbI TEMMepaTyPHO He 3aBHCHMbIX HeIeMHbIX MPOreccos 
00a 3HaueHuA NpHOnMxKaoTcA KN = ¥/, (puc. 3, 3). 

Takum 06pa30M, H 83aBHMCMMOCTb OT MOMLHOCTH Os MOATBepxaeT, 4TO Mp) 
OKHCJICHHH H-aJIKAHOB MO eCHCTBHeM H3JIyYeHHA MOFyT HakJalbIBaTbesA Helen 
HbIe PauKaNbHble HM IWelHble peakWMH. BosMoxKHOCTb CO“eTaHHA STHX JBY: 
M€XaHH3MOB ABJISCTCA OOULHM CBOMCTBOM pafWalMOHHOFO OKHCIeHHA, HO O 
MPHpOAb! OOyYaeMOrO COCAHHCHUA 3aBHCHT TemMepaTypa, pH KOTOpOH Hayy 
HalOT NPOABAATHCA WeMHbIe Mporeccst. 

VucrutyT smekTpoxumun Iloctynusto 
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HWHMTHPOBAHHASA JIMTEPATYPA 
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TIAH, 111, 1286 (1956); M. A. I pockypuuun, 1.1. Xmeapuunkul u gop., JAE 
112, 886 (1957), *®M.Durup, Actions chimiques et biologiques des radiations, 4 ser 
Paris, 1958, p. 18. *A.T.Kunoppe, 3.K.Maits3yc uap., Yen. xum., 26, 416 (1957 
*.M. T.Slover, LL. R) i Duress Jo AnienOl esCucnESCoo mmEnIae (1957 


°10. 1. Xmeabunukui, M. A. TW pocKkypuuu ne gp, Tp. I copem. no ajMal 
xumun, M39. AH CCCP, 1958, erp. 240. E A E 
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Hornagn Akagemun nayx CCCP 
1959. Tom 129, Ns 3 


PH3HTECKAA XHMHA 
Uunen-Koppecnonzent AH CCCP f. K. BOPECKOB 


COOTHOWIEHHE MEXK]Y KHHETHYECKHM 
H TEPMOJMHAMMYECKHM H30TOMHbIMH IPOEKTAMH 
HW MOJIEKYJIAPHOCTbIO PEAKILMH 


Jima oOpaTuMbix XMMMYeCKHX peaKILMi yCTaHOBJI€HbI CJ@LYIOULHe COOTHO- 
ena (*) QA KHHETHUeCKUX MapaMeTpoB MpAMOM u OOpaTHOM peaKuuH: 


ke Ma, 
| aes =— Fy = Maq, (2) 
Te k — KoucTaHTa CKOPOCTH npaAMouv peaklHy, ky — KOHCTaHTa CKOPOCTH 


OpaTHol peakwuu, K — KOHCTaHTa PaBHOBeCHA, OTBeYaIOlad CTeXHOMeTpH- 
eCKOMY YpaBHeHMIo C yYacTHeM OHO MOmeKysbI BeulecTBa A, E, — anep- 
if aAKTHBallMH mpsamMow peaxunu, E,—9HepruA akTHBaluH OOpaTHOH 
leak, g — TeMOTa peakI[MH, OTHECCEHHAA K OMHOMY MOO BellecTBa A, 
A—MOJICKYJIAPHOCTh peakKIMH B OTHOWeHHH BellecTBa A, paBHad uNCAy 
onekya A, BCTyNarollux B peakWMIO Np MpeppaleHHH OMHOTO aKTHBHOFO 
loMmieKkca. 
CxoquHait BelMvuwHa — CTexXHOMeTpHyecKoe 4NCIO (y,) — Oba BBeeHa 
D. Topuyrv, nepBoHayaibHO WIA peakiHH, MpoTekarouleH Ha BOJOpO,HOM 
ekTpoje (?), 2B JabHelulemM Mp OOUleM pacCMOTPeHHH KHMHETHKV XMMHYeCKUX 
eakuul (°). CrexHoMeTpH4eCKOe UHCIO NOKA3bIBaeT, CKOJIbKO MpeBpallleHHH JIM- 
(MTHPyrolleH craw HeOOXOAMMO LWIA BCTYMICHHA B peakMIo YMCA MomeKYyI 
earupyiolllMX BelleCTB, BXOMAMero B CTEXHOMETPHY4eCKOe yPaBHeHHe peakIHH. 
IcJIM CTEXHOMETPHYeCKOe YPaBHEHHe 3allMcaHO AVIA OHO MOJIeKYJIbI pearupyto- 
ero BeujectBa A, TO 


| is ype 


MonekyAPHOCTb 3aBHCHT OT M€XaHH3Ma XHMMUYeCKOFO Mpowecca, MH ee Onpe- 

CHHe CYIIECTBEHHO JIA BbIACHCHHA MPUPOLbI MMMHTMPyroluero sTana COX- 
BIX peakHit. 

BpmuciieHHe MOJICKYJIAPHOCTH C MOMOUIbIO ypaBHeHHl (1) u (2) rpeOyer 
a3J[eIbHOrO OMpeseeHHA CkOpocTeH MpxAMOM HM OOpaTHOH peakIHH, 4TO He 
cera BbINOJHHMO. Boviee o6ulee 3HadeHHe UMeeT CTIOCOO, NpeqoxweHHbI Dopu- 
Tu (4), OCHOBaHHBbIi Ha COOTHOLICHHH: 


aly 


WM 


StS 
S 


a 
ne V — Ha6rolaemMaad cKOpocTbh peakuMu, V — CKOpocTb Ipamoit peakuun, 
J. —M3MeHeHHe CBOOOAHOM SHEPrHu pH AOCTHXeHUM PeaKILMOHHOM CUCTeMOH 

aBHopecua, R —ra3oBpai mocrosaHHad, 7 — aOcoioTHad TeMMepaTypa. 
HenoctraTKoM 2TOrO MeTOMa ABJIAeTCA HEOOXOJMMOCTh H3MepeHHA CKOPOCTH 
eaKIMH BOSH COCTOAHMA paBHOBecuA. OnpeseseHve MOJIeKYJIAPHOCTH MOXKET 
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ObITb OCyINeCTBJICHO, HCXOA U3 COOTHOIMECHHA MexK]Yy KHHETHYUeCCKUMH ae 
JIMHAMHUeCKHM H30TONHBIMH 9cpceKTaMH. 
PaccMoTp¥M B KayecTBe MpHmMepa peakuuro: 
ioe | 
4 m : m . 
k 


1 


> _ 
rye k, u k,\— KOWCTaHTEI CKOpocTH B TIpAMOM M OOpaTHOM HalipaBJIeHHH. 
Ecau atom A 3aMeHHTb Govlee TAxKe/bIM H30TOTOM A} 


— 


? Re ae: 
AmB + = CxD = CmB + = AnD, (4) 
Re 


=> 


TO KOHCTaHTbI CKOpocTH mpaMo# u OOpaTHOM peakiWMH yMeHbUlaTbcA WO Ry 
<_ 

u Ry. 
Corsacuo (1) 


ee | (5) 
ky 

M > 
Rose suelt, (6) 
ko 


rae K, u K,—KoucTaHTbl paBHoBecua peakuni (3) u (4). 
Pa3yemusB (5) Ha (6), nomyaun: 


iis canny (7) 
are Ka/ 
Rygky 
Ho Ke = IpelcTaBdeT co6oOM KOHCTaHTY paBHOBeCHA peakKUHU H30TONHOTO 
2 
oOMeHa 


AB AD eee (8) 


WIM KospuuMeHT pasyenenua usoTonoB A u A* npa oBeqenuu ~peakiuuu 
H30TONHOrO OOMeHa JO COCTOAHHA paBHOBecHa (TepMOAMHaMMYeCKHM M30TON- 
HbIM a:pdekT). OToT KosdPpuuNeHT MOxKeT ObITb KaK OGOJbIIe, TAK H MeHb- 
me 1. Byyem BplOupaTb HamlpaBseHHe MpAMOM peaKIMH Tak, 4TOORI a OBIT 
Oonbure |. 
KosipullvenT pasqeeHua % MOxKeT ObITh OMpeseseH SKCHepHMeHTambHO, 
a €CJIM H3BECTHbI YaCTOTbI KOJIeOaHHH MOJIeKyJI, BXOJAMMX B ypaBHeHne (§), 
BBIYHCICH C OOJIbINOM TOYHOCTHIO MeTOZOM cTAaTHCTHYeCKOi TepMO,HHaMHKH. 
x 
x 
= = 8 — KMHeTHYeCKHH M3OTONHBIM adpcdeKT MpAMOl peakuuu, NOKasEIBalOMNh, 
2 
BO CKOJIbKO pa3 yBeJIMYMBaeTCA ee CKOPOCTb MpH 3aMeHe TaAxKeNOrO us0TONA 


a 


<_ <_ 
=_B—To xe ia oOparHol peakuuu. B un B—Bcerga Oonbute 


ky 
JlerkuM. = 
ke 


> 


equnuubl. Tora 43 ypaBHesus (7) Haxoqum te —a™, 7. e. oTHoMeHue KuHe- 
B 


THY€CKUX H3OTONHEIX SPekTOB IpAMOM u OOpaTHO peakuuM paBHO KoaPpdu- 


UHEHTY pasesleHHA HSOTONOB (TepMOAMHAMMYeCKHH M3OTONHBIN acbdexKT) B cTe- 
Me€HH, PaBHOH MOJIeKyJIAPHOCTH peakuun. 
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| TakumM o6pa30M, IyTeM u3MepeHHA KHHeTHYCCKHX HS3OTONHIX o:PppeKTOB 
|pAMOH wu oOpaTHoli PeaKUWH MOXKHO BBIYHCIMTb MOvIeKYJIsPHOCTE eae 


locKOuIbKy 8 > 1, BCerja JO2KHO MMeTb M€CTO HepaBeHCTBO B Set 

| Ortctoya MOX%KHO OLeCHUTb MaKCHMaJIbHO BO3MO2KHOe 3HayeHHe MOsIeKYIAD- 
OCTH, ITO NO3BONAeT B OMpeeeHHbIX CyyYadX CAesaTb BbICOp MeKAy BO3- 
KOXKHBIMH BapHaHTaMH MeXaHH3Ma peaKHH. 


@u3HKO-XHMMYeECKHH HHCTHTYT Iloctymusio 
um, JI. A. Kapnosa 18 VII 1959 


UMTHPOBAHHASA JIMTEPATYPA 


jer. K. Bopeckos, K®OX, 19, 92 (1945)>—? J. Horiuti, M. Ikusima, 
troc. Imp. Acad., 15, 39 1939). ® J. Horiuti, -Proc. Japan Acad., 29, 160 (1953). 
J. Horiuti, J. Res. Inst. Catalysis, 5, Ne 1, 1 (1957). 
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Jloxxagn fAkagemun nayrx CCCP 
1959. Tom 129, Ne 3 


PH3BHTECKAA XHMHA 


Axanemux AH YCCP 10. K. JIEJIMMAPCKHH u A. B. TOPOAbICKHA 


O KMHETHYECKHX 3AKOHOMEPHOCTAX TIP ‘ 
NOJIAPOPTPA®HPOBAHHH PACTIJIABOB 


B 9ueKTpoxuMuyecKO sIMTepaType OMMCaHbl pasMUHbIe KHHeTHUeCKHe 
3aBHCHMOCTH, NOJIYYeHHbIe B pa3JIMUHbIX CyyadX Mp MNoMAporpaupoBaHuu 
pacmslaBoB: : 


ie 7 
© = const — aaa F In pes (7,7); ae 
p= const + 7 In (ia—i) (°,4); (2) 
= const — A a ney, (3) 


a(n—m)F ia! 


re @—MNoTentual asnekTpoya, i—ToK, ig—pefejbupli Tok, R—rasoBaA 
mocTtosHHas, 7 — a6dcouoTHad Temnepatypa, F—cbapanel, (n— m) — u3sMe- 
HeHve 3apxaiya pearupylousero BelllecTBa, &® — Koac:ppulneHr. 

ITO Kaxkylleecd MpoTHBOpeyve MOXeT ObITbh MpeosOeHO C MOMOLIbIO- 
OObIYHBIX MpeACTaBJICHHH O KHHETHKE JJICEKTPOAHbIX MPOLMeccoB. 

Paspa HOHOB Ha JJIEKTpOe MOXKHO MpelcTaBuTb B BUAe Tpex mocseyo- 
BaTeCJIbHbIX CTauH: 

1) TpaHciiopTupoBaHve HOHOB K aT 


M"* (ay = eel (2’); (4) 
2) 9NeKTPOXUMHYeCKad peakilun 
MES (Gem) ex Moa): (5) 
3) TpaHCHOpTHpoBaHHe MpopearupoBaBillero BelleCTBa OT JeKTPONAa 
MM" (a") = M™* (a,). (6) 


Ip m=O wa anextpoge OymeT mporeKaTb paspal MOHOB JO Meta. 
BewmunHbEl Ry, hs, Rs, Ra, k;, ke — KOHCTaHTbI CKOpOcTeli OTICbHBIX cTaqui 
mpotecca; a, a’, a” ,» @, — COOTBETCIBEHHO AaKTMBHOCTH pearupyloulero  Bellle- 


CTBa B rutyOuHe ecnieee. pearupyioulero BelecTBa Ha MOBePXHOCTU 3JIeKTPO- 
la, MpOpearMpoBaBllero BelllecTBa Ha NOBEPXHOCTH 9dIeEKTpOJa, Mpopearupo- 
BabBlleroO BellleCTBa BHe MOBepXHOCTH J/eKTpoa. 

Ckopoctb cranui (4), (5), (6) Moxker ObiTb BbIuHCsIeHa CormacHoO 3aKOHY 
JeMCTBYIOWIMX Macc: 


i’ = ka, exp (— am) — k,a’ exp (— a = a, — #0’; (7) 
i= haa’ exp(—)— k,a" exp (— Be) = k’a' exp (a) —k’a" exp(PS); (8) 
i” = k,a" exp (— Ba) Ra, exp (— RE) = (9) 

(mpu a) = 0). 
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Ww 
Unen exp (— a) YUMTHIBACT SHEPFHiO AKTHBAILMM Mpolecca, BeJIMUMHbI W,, 
2, Ws, We HE 3aBUCAT OT MOTeHUMasa, 


W3 = Wy + agnF; (10) 
W, = Wy) — BonF, (11) 


a WA TMpdPysvonHoro mpouecca ky = ky. 

pu ycuOBHH CTaWMOHAPHOCTH Mpotlecca CKOpocTb i’ paBHa cKopocTu i. 
apyrou CTOPOHBI, CKOPOCTb i” we BCerjla paBHa cKopocTu i, TaK Kak Torya 
eMUHHa Q” MorJia Obl WOcTHUb OeckoHeuHOCTH corlacHo dbopmysie (9). IIpu 
€KOTOPOH MaKCHMaJIbHOH BesMunHe a”, paBHol a, CKopocTtb i” TakxKe 
qocturaer Makcumyna: ; 


i= a, (12) 
CkopoctTb npotecca (5) HauHHaeT MpeBbIllaTb CKOpOcTb mporecca (6). [pouc- 


IXOMHT HAaKOIJIeHve WpopearupoBaBilero ee Ha MOBepXHOCTH 9JJICEKTPO- 
|. AKTHBHOCTb 3TOrO BellecTBa JO HW Wocwye a paBHa 


Gssor. a (13) 


aKTHBHOCTb Q@’ paBHa 


Opi cart (14) 


rae ig = x’a). Uogcrasus (13) u (14) B (8), nonyuaem 


p= Ko ae exp (— Rae aac é <n jexp( 2), (15) 
ia —K ae onF 
| i=* TRF Se (le) 
| Re GEE RT ) 


Ypapuenne (16) yuvTbiBaeT pa3JIMUHbIe BHJbI IIeKTPOAHOH NoApHsalnn: 
aeKTpOxuMuuecKy1o (mpottecc (5)), KoHeHTpaljuounyto | poga (mpouecc (4)), 
KOHWenTpaiuMonHyro Il poma (mpouecc (6)). PaccmoTpHM Tpu OTJeJbHBIX CJy- 
gad, KOra OMHUM WIM ABYMA M3 STHX NpoOleccOB MOXKHO MpeHeOperb. 

Ckopoctb pa3paza Oompliad, BeMuHHa ig He MpeBblllaer i), 


e oe bd Sn? (17) 
[lepprim uieHOM 3HaMeHaTeIAx B ypaBHenuu (16) MoxHO npeHeOpeub. Benn- 
quHa i” paBHa 7. Ilonyuum 


A 

h 4 9 
x 
RT i 

~ = const —-— In rea 


T. e. ypaBHeHne (1). 
614 


12. CkopocTb paspsjja OosIbillad, CKOpOCTb Mpollecca (6) MakcuMaJIbHasi: 


4 1 7 “osm 18 
Boy (18) 
Tlony4uM 
ly ar onF 
Sr I Sint? (“eT 
i= 4 ’ 
ae 


© = const + =f In (ig =); 


T. €. ypaBHenHe (2). 

3. CkopocTb pa3pafla HOHOB HrpaeT POJIb; CKOPOCTbIO Mpolecca, ompeye- 
yifeMoro KOHCTaHTOH K”, MOxKHO MpeHeOpeyb, OCOOeHHO MIpH OOJbINMX MOTeH- 
WHalax: 


K’<K’; || >\9ol, (19) 


re p— paBHOBecHbI noTeuiMal sextpoza. Tlonyyum 


4 aonF Veg 
qr exp ( Rr) te 
RT i 
¢ = const — — PHL 


T. @. ypaBHeHne (3). 

TakuM o6pa30M, ypaBHeHue (16) qaeT BO3MO2KHOCTb BbIBeECTH BCe 9KCHEPH- 
MCHTaJIbHO HaOJIIOMCHHbIe 3AKOHOMEPHOCTH, a TaK2Ke MpeIBUeTb BO3MOXKHOCTb 
IIPHMeHEHHA TOO WIM Apyroro u3 ypaBHeHuk (1), (2), (3). 

Ecu BbieeHve MeTasia MpOBOAUTCA Ha 3ICKTPOe, MOBEPXHOCTb KOTO- 
poro oOHOBIAeTCA, HH KOFLa WIeKTPO OcBoOomaeTcA OT BbIeNAULerocA 
MeTaJIJla XHMHYCCKHM IyTeM, a TakxKe B Cayuae, KOra mpowecc s1eKTPO- 
XMMHYECKOFO BOCCTAHOBJICEHHA MpOTeKaeT OT OMHOM cTeneHH JO Apyroki (m=40), 
SIEKTPOMHaA peakUHA ONHCLIBaeTCA ypaBHeHuem (1). IIpu qocrarouno 6picTpow 
CbeMKe NOJIAPOrpaMMbl Ha HeOOHOBJIACMBIX JeKTPOMax (HecTallMOHapHbI 
mpouecc) MOBEPpXHOCTb 2/eKTpOsa Hacpillijaercs 
BbIAeAIOUIMMCA MeTasWIOM B Mpormecce CbeMKH. 
AKTHBHOCTb (KOHUCHTPpallHa) 3TOFO MeTaJIa Mpo- 


| led has NOPUHOHAIbHa KOJIMUeCTBY SJIEKTPHYeCTBA: 
t 
g, ¥ a" = r\ i dt. (20) 
0 
IIponecc mpHOtwKeHHO OMMCHIBaeTCH ypaBHe- 
Hvem (1). 
Dpchaluviiarsponmacnucenne Koryja mopepXxHOcTb 31eKTPOfa NOKPEITa CHOUI- 
KpHBBIe HBIM CJIO€M BBbIJeAIOMerocA MeTama, IeKTPOL- 


Had peaKIHA OMMCbIBaeTCA ypaBHeHHemM (2). 

Korya mpomecc pa3spafla HOHOB 3aMeJVICHHbIM, WICKTPOAHAA peaKILHA ONH- 
CbIBaeTCA ypaBHeHuem (3). B 3ToM Cayyae BOMpOcC O COCTOAHHM BbIJeMBIUEFO- 
CA MeTaJ1a He HrpaeT POH, TAK KaK CKOPOCTb OOpaTHOrO Mpomecca HOHH3AaLLHH 
MeTalIa Mawa. 

PasJIMUHbIe UACTHBIE KHHETHYCCKHE 3AKOHOMEPHOCTH M0-pasHOMy OTParxKaloT- 
CA Ha MOMAPH3alNOHHBIX KpuBbIx. Ha puc. | KpuBaa / coorBercTByeT ypaBHe- 
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wiu10 (1), KpuBaa 2 — ypaBuenHuio (2), Kpupaa 3 — ypaBHenuto (3). Kpusasn J 

apakTepHa TeM, UTO IPH MIOObIX 3HAYCHUAX NOTeHIMaa TOK MpOTeKaeT B OJ,HOM 
alpaBJlieHHH,; KpHBad 3 —TeM, YTO BOJM3H paBHOBeCHOrO NOTeHIMala TOK 
JOUCHb MeJVJICHHO M3MeCHHACTCA C NMOTeHIMaJIOM, MOTeHI[Hal NOJYBOJIHbI CMeILeH 
OTHOCHTCJIbHO PaBHOBeCHOrO NOTeHIHama. 

Bo3MOxKHOCTb MPHMe€HeHHA TOM HIM APyrow KHHETHYeCKOM 3aKOHOMePHOCTU 
OOBINHO ONpesenneTcA NpH UccMeLOBaHHM NOApOrpaMM B KOOPIMHAaTax Q, 
llgi;@, lg(ia — i); 9, lg —,. Takoe uccyeqoBaHHe MO3BOKeT ONpeeuTb 
= 
BeIMYHHbI MpesqworapudmMuyeckux KoaxppunHeHTOB B ypaBHeHHAx (1)—(8). 
Bompoc 0 xapakTepe nmpomecca 6onee TOUHO ONpesemneTCA MPU HeMOCpeCTBeH- 
HOM HCCI€QOBaHHH KaTOAHOH HM aHOXHOM BeTBeH NOJAPH3aWMOHHOH KPHBOH u 
MOOXKeHHA KPHBOM OTHOCHTeJIbHO PaBHOBeCHOrO NOTeHWMaa Mccieqyemoro 
aIeEKTposla. 


VuctutyT o6uleli u HeOopraHwMuecKoli XHMHH Tlocrynuso 
Akajemun wayk YCCP 13 VIII 1 959 
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Jloxxagn Akanemuu nayk CCCP 
1959. Tom 129, N: 3 


PH3BHYECKAAH XHMHA 


Axagemux B. A. KAPPHH, C. A. MAPJIMHA uw A. I]. AHTHMNHMHA 


HCCJIEXJOBAHHE 3JJIEKTPOXUMHYECKUX CBOHMCTB H ®OPMbI 
MOJIEKY JI COMOJIAMEPOB STMJIEHCY JIb®0- WH AKPHJIOBON 
KHCJIOT 


Sayauelt STOrO HCCICMOBAHUA ABIAOCb H3yYeHHe SJIEKTPOXHMHMYECKUX Mpo-- 
IeCCOB, MPOWCXOAAILUX B COMOIHMepax STHJICHCY/bO- H AKPHJIOBLIX KHCJOT’ 
OJ, MeEHCTBHeM 3JIEKTPOCTATHYeCKUX CHJI, H BJIMAHHA STHX MpPOLWeccoB Ha H3Me- : 
HeHHe (popMpl Hx WeneH. HcceqoBanHe MPOBOANIOCh C BOJHbIMH PacTBOpaMH 
CONOJIMMEPOB ITHJIEHCYMb*O- MW AKPHNOBOH KHMCJOT HU NOMMITHCHCYAbDOKUCIO- . 
Th. BbwiH MpOBeAeHbI HCC€MOBAHHA BASKOCTH, MOTCHILMOMeETPHYeCKOrO THTPO- - 
BaHHA, 3JICKTPONPOBOAHOCTH HM KOHAYKTOMeTPHYeCKOrO THTPOBaHHA, a TaKKe) 
3JIEKTPOHOMHKPOCKONHYeCKHe HCCIeOBaHUA. | 

ConomuMepH3aluA STHICHCYIbOHATa HaTPHA C AKPHIaATOM HATPHA MPOBO- 
usacb Ip KOMHATHOM TemMMepaType B TeyeHHe 36 4aCc. B KBapIeBbIX aMMylax 
IIpH OOJYYeHHH YJIbTPpaPuOJeTOBbIM CBETOM B aTMOCdepe asoTa. BpiesIeHHbIe MO-- 
JIMUMEPHbIe COJIH OMbIIAJIHCb H3ObITKOM BOHOrO 5% pacTBopa NaOH u ounma- 
JIMCb JBYKPaTHbIM MepeocaxkeHveM 43 MeTaHoua. TlomyueHHple COMOHMepEI C 
10, 30, 40 u 50% axpunoBol KUCIOTHI He paCcTBOPAHCb BAMMeTHAdOpMamuse, 
B KOTOPOM PaCTBOPAeTCA akPHIOBAA KUCJIOTA. 

TilaTesIbHO OUMINeHHbIE 27eKTpoyHamu30om 0,1% BoHBIe pacTBOpbI cono- 
JIMMepoB THT poBaucb 0,1 N NaOH ua samnoBom noTeHitvometpe Co CTeKJIAH- 
HbIM IJIEKTPOOM. OEKTPOMPOBOMHOCTh OMpeleAacb MO MOCTOBOM Cxeme co 
3BYKOBbIM reHepaTopom SI-10 u KaTofHbIM ocuMIorpadom 30-7. Usmepenna 
3JIEKTPONPOBOAHOCTH MPOBOAMIHCb B MOJIH3ITHJICHOBOM cocyle. 

ONEKT POHOMHKPOCKONHYeCKHe HCCIEAOBAHUA MPOBOANIHCh Ha YHUBePCaJb- 
HOM 9JIEKTPOHHOM MukKpocKone YOM-100 npu snekTpoHoonTuyeckomM yBemHye- 
Huu 18—20000. 


PesyibTratTe-4CCILeELOBAHMSA Mou x S000 y ol ea aes 


Bpbwl0 3aMe¥eHO, YTO BASKOCTb MafaeT C POCTOM KOHICHTPalluH CoNOmuMMepa 
B pacTBOpe TeM CHWIbHee, YEM OOVIbIIe B HEM KOHICHTPallua Cybcorpynn. 

OueBHHO, MAKPOMOJIeKyJIbl, CBEPHYTbIE B KOHUECHTPHPOBAaHHbIX pacTBO- 
pax WIM B IPMCyTCTBHM HU3KOMOJIEKYJAPHBIX COeH, IPH pasOaBNeHUN BbINpPAM- 
JIAIOTCA B XKECTKHH WHIHHAP BCIEACTBHe CHJIbHOFO SIeKTPOCTaTHYeCKOrO B3aH- 
MOJeHcTBUA cerMeHTOB. MoxkHO OblI0 OKUAaTb YBEMMYCHHA BASKOCTH pacTBO- 
pop comojMMepa c pocrom pH coorsercTBeHHO yBeM4eHMIO CTeneHH ANCcconmHa- 
WMH MOMMAKPHJIOBOM KUCJIOTbI, a CeMOBATeIbHO, H 3apaAya MakpOMoweKyuJIbI. 
Oxa3a0cb, YTO 3aBHCHMOCTb OTHOCHTeIbHOM BasKkocTH or pH yuna conouu- 
MePOB STHJIEHCYbO- H aKPHMOBOM KUCOT OOHAPyxXHBaeT MHHHMYM B TOUKe 
HelTpasusalun cyibporpynn (puc. 1) u npoxogur vepe3 MaKcuMyM B TOUKe 
HelTpasIu3aun aKPHJOBOH KUCOTHI. Y CONOMMMePOB C MaJIbIM COsep2xKaHHeM 
AKPHJIOBOH KHCJIOTbI MAKCHMYM Ha KPHBOM BASKOCTH COBCeM HcueszaeT. 

MunuMyM Ha KpMBOM BaASKOCTH HaHOOmee Pe3KO BbIPaxKeH NpH npHOmu3sH- 
TeJIbHO PaBHOM COJep2xKaHH STHJIEHCYbCO-H KapOOKCHbHbIX Tpynn B CoMo- 
numepe. Iloapnenue MUHHMyMa MOXHO OOBACHHTb TEM, ITO HOHH3MPOBaHHBIe 
CybPOrpylMbl, KOBaJICHTHO CBASAHHbIe C NOMMMePHOH WenouKO u OOpasyr0- 
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OM3U NOJIMMOHA IPOTHBOMOHEI CHaMU KYOHOBCKOFO B3aHMOseHCTBUA. 
IIpoTHBonoHb!, MpOuHO CBASAHHBIe C HOHN3HPOBaHHbIMH Tpynmamu, oOpa- 
yiOT HOHHBIC Mapbl, KOTOPble He MPHHUMMAjorT yuacTUsA B MepeHoce TOKa, Tak KaK 
HM 9JICKTPOHeHTpabHb. JIunonu, oOpa- 
JOBaHHbIe MPH HeHTpaH3salHH 3apaAoB 
jyashorpynn, HawHHaloT BSaHMOeHCTBO- %y, 
gaTb C AHHOHAMH MOMHAKPHOBON KHCJOTHI 
oOpas0BaHveM Ooee CJIOXKHbIX ACCOM 
OB—HOHHbIX TPOHMHHKOB. 

O6pa30BaHue HOHHBIX Map AOsKHO Ipu- 6 
HeCCTH K OOpa3s0BaHHIo Oomee MNOTHO! . 
PyKTYpPbI, T. €. K CBOpauMBaHHIo Wenn 
cmecTBHe HeliTpanusaunu sapaqos. IIpu Ma 
(Opas0BaHHH TPOMHHKOB MbI JOJKHbI HaO- 
OMaTb, HaPsAy C MWIOTHBIMM CBEPHYTHIMH — 
PykTypamu, pasBepHyTHie duOpussap- 
Ble CTPYKTYPHI. 
| IIpsampre 91eKTPOHOMMKpocKoNMYecKHe TAG G3 RUMORS Oe BAS- 
CCHIEMOBAHHA MOATBEP AWM 9TH MPEMMOMO- — Craving. - Bates: Piet & 
eHua. ConomumMep mpa pH 3 faer pas- 10%: 3—c 30%; 4—c¢ 40% axpuao- 
epHYTYIO CTPyKTYypy B Buse Secnopsyou- BOH, KHCJIOTBI 
‘9 MepenseTeHHbIX PuOpHs (puc. 2a, cM. 

‘Kileiky K cTp. 590). Conmomumep B TOU- 

e€ HeliTpanu3saluH cymbdorpynn mpu pH 4 aer cBepHyTbie KOMMaKTHBIe 
ITPYKTYPbI BCeMCTBHe OOpas0BaHHA MOHHEIX Nap (puc. 26). B TouKxe HeliT- 
anv3aluu KapOOKCWIbHbIX rpynn upu pH 6 Hapsazy c pa3sBepHYyTbIMH BHHbI 
JIOTHbIC CBEPHYTbIE CTPYKTYPbI, BCJIENCTBHE YBeIMUMBAaIOMerocd BIeKTPOcTa- 

; THYECKOTO B3aMMOLeHCTBAA Mp o6pa30Ba- 
|. HHM HOHHBIX TPOMHUKOB. 


NO 


/ 5 9 pH 


IIpu 6ombuiom u36piTKe wemoun (pH 11), 
Kora BCe 3apAbl IKPAHMPOBAHBI, WenouKa 
MaKPOHOHA CTAHOBHTCA Oosee rHOKOM U ser- 
ko cBopauuBaetca. JleHCTBUTebHO, Ha puc. 26 
Mbl HaGsioaeM COeMMHEHHA CHMMeTPMUHbIX 
rmo6y pa3sHol moTHOCTH 6Oe3 B3aMMHOrO 
IIPOHHKHOBEHHA APyr B Apyra. 

0 03 06 09 12 15 ma B. K. Cemenyenko (*) nokasaul Ais KOH- 
Rfid en Il[CHTPHPOBaHHbIX PaCTBOPOB CHJIbHbIX 9JIeKT- 
POMHTOB, 4YTO, KOra NOTeHIMaIbHaA 9Hep- 
‘uc. 8. Kpuppie morenynomerpuuec- PH B3aMMOJeHCTBUA HOHOB CTaHOBHTCA Oosb- 
OPO =THTPOBAHHA CONCMMEPOB STH- ye yx KHHETHYCCKOM SHEPrHU, MpOUCXOLNT 
eHCyIbo- HW aKpHMOBOl KUCAOT 
1 NV NaOH, anancruunnie kpunnm NePCCKOK BHEIMHHX SeKTPOHOB M OOpasoBa- 
HTPOBAHHA CHJIbHOH HM cna6chH Kuc- HMC HOHHbIX Nap WIM KBASHMONeCKYJ. 
or: J—c 10%; 3—c 30%; 4— Pa6oramu Cemenueuko (*), Bpeppyna (°), 
c 40% akpunopoli KucnoTEI @yocca u Kpaycca (*) Obiui0 SkcnepHMeHTAaIIb - 
HO JlOKa3aHO OOpa30BaHve MOHHbIX Nap U 
povHuKoB. OneKTpoctaTuyeckad 2HEPruA, PACCUHTAHHAaAA MA pasupix pH u3 
PMBbIX MOTeHILMOMeTPHYECKOrO THTPOBaHHA comOTMMepoB (puc. 3) pacTeT H- 
leHHO c poctom pH, japaa 2 nepernOa B TOUKAX, COOTBETCTBYIOWMX HeHTpau- 
all Cysb(O- HW akPHMOBOH KHCOT. STO yKa3biBaeT Ha BO3PacTaHHe MOTeH- 
MaNIbHOH 2HEPTHH B3aHMOMeHCTBUA ACCOWMMATOB: HOHHbIX Map H TPOMHUKOB. 
Jina xapakTepHCTHKH BHYTPHMOMEKYJAPHOFO QIEKTPOCTATHYeCKOFO B3aHMO- 
eCHCTBHA PaCCUNTHIBAIOCb U3MeHeHHe CBOOOAHOH SHEP JIA pas/MUHbIX CTe- 
eHeH HeHTpPaIv3aluuH U3 ypaBHeHHA JIA NOTCHIMOMeTPHYueCKOrO THTPOBaHHA 
ONOIHMePOB STHJICHCYAb(O- WH AKPHJOBbIX KHCJIOT: 
1—o 0,4343 OF (0) 


(os 
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Cpo6oqHad 9HEPrHA, a CJIEMOBAaTeIbHO, U QJIEKTPOCTaTHYeCKMH MOTeHIHA, 
MMCIOT MMHAMYM B TOUKe HeMTpasnsalluun cymbdorpynn BeselcTBHe OOpasoBé 
HHA HOHHBIX Map WH CBOpayHBaHHA Wee MaKPOMOVJeKy J. 

IIpu qaibuetwmei HeiTpamu3sayHH MOTeHUMal pe3kO BOSpPacTaeT BCEACTBU 
yBeIMUeHHA 3apaya WM pacKpy4MBaHHA %XKecTKOrO MOTHOrO KJyOKa Mp: 

OOpa30BaHHH HOHHbIX TPOMHHKOB Mex] 
HOHHBIMM napama — SO, — Na’ unonuuc 
ye tei ee eh HOM aKPHJIOBOH KHCJIOTHI. 

i] Jia vccelOBaHHA BJIMAHHA accolMaly 
HOHOB Ha 3JICKTPOMPOBOAHOCTh Oblia H3yyeH 
600 KOHIUCHTPallMOHHaA 34BHCHMOCTb 93JIEKTPC 
MIPOBOAHOCTH COMOJHMeEPOB STHJICHCYJIbCO- — 
AaKPHJIOBOH KUCIOT HW CHATbI KPHBbIeC KOHAYK 
600 ToMeTpHyeckoro THTpoBaHHa (puc. 4). Bw 
yCTAHOBJICHO, UTO KOHIUCHTPalHOHHad 3aBHCH 
MOCTb 9KBHBaJICHTHOH 9JIEKTPOMPOBOAHOCTI 


ConomuMepoB pacTer mponopyHoHambHo YC 
_ YTO XOpOMIO cormacyeTcA Cc OOMLMM ypaBHe 
200 HH€M 3JIEKTPONPOBOJHOCTH, BbIBeJICHHbIM Hi 
OCHOBaHHH MeToa pacueTa HOHHHEIX Tap 
ToubkO pH OobUIMX pasBeeHHAX SKBUBA 
My, JIGHTHAA 3JIEKTPOMPOBOLHOCTh BOSpacTaeT ObI 
CTPO, aHaJIOrHYHO SKBHBaJICHTHOH 92JIEKTPO 
MpOBOAHOCTH caObIX BeKTpONHTOB. Bdéb 
Wve 3HaYeHHA MPOBOAMMOCTH MOHMepoB Te 
2 4 6 (2)  CpaBHenuro c H,SO, o6bacHsatoTca o6pa30Ba 
20 40) 60 (1) HHeM IIPOBOJANIHX MOCTHKOB MexK]ly accoluu 
Puc. 4. 3asucumocTs skeuBatentHoi MPOBAHHBIMM rpyiiiiaMH. 
anextponposognocra ot V CG: [—Ans TakuM oOpa30M, pe3yJIbTaTbl MpOBedeH 
conomumepa c 50% akpusopnoii Kuc- HOFO HMCCeEOBaHHA MOSBOMAIOT CeaTb ce 
nots, J] — Ana HeSOa, Wyroulee 3aKJIOUCHHe: XapaKTePHbIM WIA pa 
CTBOPOB CONOJIMMePOB CHJIbHbIX MM CwaObI 
KHCJIOT ABJIACTCA H3MeCHEHHeE GOopMbI Lenek 
BCJICACTBME CHJIbHOrO SJIEKTPOCTaTHYeCKOrO B3aHMOJeHCTBUA, MPHBOANee I 
CBEPTbIBAaHHIO HM Pa3BePTHIBAHHIO ene MaKpOMOyIeKyl. W@opmMa ene Hu3gme 
HACTCA COOTBETCTBEHHO H3MCHEHHIO CBOOOAHOM 9HEPrMH C H3MeHeEHHeEM 3a 
pala. C yMeHbUIeHHeM COepKaHHA AKPHWIOBOH KUCOTHI B COMOMMMepe H J 
pacTBopaxX YHCTOH MOMMSTHICYAbMOKUCOTE! MPOHCXOLHT TOMbKO Oo6pa30 
BaHHe MOHHBIX Nap, MPHBOAAMee K CBOPaYHBaHHIO Wenel, TaK KaK HOHHO! 


CHJIbl PacCTBOpa He XBaTaeT JIA OOPasoBaHUuA Gomee CJIOXKHbIX aCCOluaTo} 
HM pa3BpopauHBaHuA wenel. 
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Joxragqo Anagemun nayx CCCP 
1959. Tom 129, Ni 3 


PHSHIECKAA XHMHA 


A. MW. JIEBHH, M. E. MPOCTAKOB u LT. J. CYCJIONAPOB 


HCCJIENOBAHHE MACCHBUPYIOWIUX CJIOEB HA IWMHKE 
IJIEKTPOHOFPA®UYECKHM METOJIOM 


(ITpedcmasaene akademuxom A. H. Ppymxunoim 13 VII 1959) 


Uccreqopanve ABJICHHA NaCCHBHOCTH CBOAMTCA MHOO K M3yYeHHIO KMHETHKU 
KTPOAHbIX MPOMeCcoB, MpPOTeKaoulNX Np NaCCHBUpOBaHHH MeTaw0B ('), 1460 
DMpeTCIEHHIO MPHPOALI NACCHBUPYIOWWMX NOBEPXHOCTHBIX c10eB (?). 
BosHukaroliue Ha WHHKe MaCCHBHbIe MVICHKH B OObIMHbIX YCJIOBHAX MMeIOT 
uuny 20—40A u ue moryT ObiTh OOHapy2KeHBI LaxKe MOL MUKpocKonOM (Gy 
id TOHYAHWIMX MOBEPXHOCTHBIX CjO0eB HaHOosee SPPEKTHBHBIM OKAasavICst 
KTpoOHOrpaduyeckuil MeTOJ, H3yY4eCHHA UX CTPOCHHA, OCHOBAHHbIM Ha Auppak- 
H 9€KTPOHOB (*). K HacTOAIeMy MOMeHTY OMHCaHbI Pe3yJbTATHI 3IeKTPOHO- 
\PHYeCKOrO H3YYCHHA CTPYKTYPbl OKMCHBIX MI€HOK Ha *Kele3se, aJIOMHHHH, 
JH, HUKesle, MarHHH H HEKOTOPbIX Apyrux Metassax (°~*). Onako 6ombUIMH- 
O HccIeAOBaTeel OrPaHHUNMBaeTCA H3YUCHHEM CTPYKTYPbI MIeHOK, OOpasoBaH- 
‘X Ha BO3Ayxe, TOra KaK MHOFHE METAJIVIbI, IPHMCHAeMbIe B TEXHHYECKUX e- 
X, HCMOJIb3 Y1OTCH BBOJLHbIX PaCTBOPAaX Pas MUHbIX OKMCIUTeNeH.ComocraBsleHHe 
HMM, MPOMCXOAAMLUX Mp BSAaMMOJeHCTBUM MeTaJsOB C ras00Opa3HbIM KHCJIO- 
OM HB Culyyae COpasOBaHHA OKHCHbIX MI€HOK Ha rpaHulle MexkAy MeTasaMu 
JI@KTPOJHTAMH, WOKA3bIBaeT, UTO 9TH ABJICHHA HEMIb3A CUHTATb TO*KeCcTBeH- 
mu (°). Tax, A. B. CmupuHop (°) Ha6siofam, YTO B CyXOM BO3Ayxe Ha IHHKe 
pasyeTCA BECbMa IWIOTHAA OKUCb IHHKAa, YACIbHbIH OObeM KOTOPOH B 1,44 pasa 
bie YCMOBHOTO OObEMA MeTaIa, H3 KOTOPOrO OHA OOpasoBasacb. Haobopor, 
|W AHOJ,HOH OOpaOorke WHHKAa B Iem0Uax (1°) c HEOOMbINIMMH MIOTHOCTAMH TOKA 
CCHBallMA MOBePXHOCTH MeTaula MpOuCXOAMT JMIUb Mp BBIAeIeHHH H3 
HKaTHOrO HACbIIeHHOrO pacTBOpa THAPOOKHCH WHHKa PoMONYeCKOH MOJH- 
‘Kalai. 
| Hexoroppie JaHHble, Kacarolueca 21eKTPOHOrpaduyeckoro M3syYeHHA CTpoe- 
‘A OKMCHbIX HM THAPOOKHCHbIX MI€HOK B paCTBOPaXx OKUCANTeNeH Oblwiu Mosy- 
HbI JIA 2Kelesa W asromunusa (14713), Uro KkacaeTca IMHKAa, Halllequero Ooub- 
De IIPHMECHEHHE B Ball[MTHbIX MOKPbITHAX, TO B 9TOM Cyuae O HAJIMYNH HM CTPyk- 
pe OKHCHOM MIeHKH, OOpasyeMOH Ha MOBEPXHOCTH B BICKTPOMUTAX, HMeIOTCA 
HO IIPOTHBOpeuNBHIe CBeqeHuA. Tak, HanpuMep, Munk u KBapewi (2) Haulin, 
O OKHCHAaA WeHKa 3fecb Oplia oOHapy2xena WM e@ KPHCTalaM CBOHCTBeHHa 
KCarOHa/IbHad CTPyKTypa C MOCTOAHHbIMM pemeTKU a = 2,63 A; cla = 2,58. 
Il. J. Danxos, JJ. B. Uruatos u VM. A. Uluutaxos (*°) yka3prparoT, YTO HMerO- 
AeCA JIMIUHHe JIMHHM OTpaxkeHHH Ha SeEKTPOHOrpaMMaX He OTHOCATCA HH 
HOPMAJIbHO/ OKHCH IMHKAa, HH K eFO eKCarOHaJIbHOM WIM POMOMYeECKOH rupo- 
ucam. YKa3aHHble aBTOPbI MPOBOANIM XIeEKTPOHOrpaduyeckHe MCCIEMOBaHHA 
iHKa, KOHJ@HCHPOBaHHOrO B BakyYyMe Ha CJIIOLY, HM MPHUWIM K BbIBOLYy, 4TO 
HCb WHHKAa JaeT OVeHb CmaOyio AucpakUMOHHy!0 KapTHHy. CKopoctTb pocta 
WHTHOM OKHCHOM MVIeHKM Ha WHHKE B BO3yxXe IPH KOMHAaTHOH TemmepaType 
crapaaet mpumepHo | A 3a 100 4ac. (*°), ofHako Ip OOpadorKe NoBepXHOCTH 
[HKOBOFO MOKPbITHA B OKUCJIMTEIbHBIX CpeaxX HM OCOOeHHO IPH AHOAHOM Noms- 
3a 39Ta CKOPOCTh 3HauHTeIbHO Bospactaer. IIpaxTuyecKkuH MpH aHOHO! 
pa6orKe IHHKa B UleOUHOM PacTBOpe 3a 2—5 cek. MOKeT ObITb CO3aHa 3a- 
ATHAA WeHKa TommHHO Wo 100—200 A. 
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Sanaueli JaHHOrO MCCIeLOBAHHA ABIAOCh OMpeeseHHe CTPyKTYPbI MOBep 
HOCTHBIX IJICHOK Ha IWMHKe, CO3JaHHbIX B X2KUNAKUX OKHCIIMTEIbHBIX Cpele 
(B ulenOUHOM Cpese) H MPH aHOAHOH OCOpaooTKe WHHKa B PacTBOpax NHCTOH I 
noun. U3yyenus mpOBosUsNCb Ha OTeEYeCTBEHHOM 3u1eKTpoHOrpade 9M-4 c «rop 
UMM» KaTOJOM H OHO BKJIOUeHHOM JIMH30H. YcKOpsrollee HalpAxKeHue C 
ctapuao 35 KB. MororpacbwyeckHe CHHMKH AUpakuUWHu IICKTPOHOB — dJIeK 
PpOHOrpaMMbl — CHHMAJIMCb MeCTOJOM «OTPaxKeHHA» BJIEKTPOHOB OT HCCeTyeme 
mopepxHocTu. B Takom cslyuae H3s00paxkeHue, KaK M3BECTHO, 3aHMMaeT JIM 
NOJOBUHY Toms, Apyrast momoBpnna akpaHupyerca .oOpasimom (*’).O6pasiibl 4H 


Mexnacc- 
KOCTHBIe€ 
PacueTHBle} naccros- 
Muyexcnt | Mexnsoc- | ya, pa6- | XaPakTepuc- 
oTpaxkeHunh papenbst atneeree: THKa JIMHHH 
BUCS, HorpaMme, 
A 
400 2,85 2,84 Ou. cuabH. 
002 2,60 — — 
104 2,49 DAL Ou. CHJIbH. 
102 4,92 Ale Oth Cpeau. 
140 1,62 1,64 Cusbu. 
103 1,48 1,44 Cua6é. 
200 Area AR39 Cpeau. 
AAV il vate ico Cua6. 
201 1,36 ats Cua6é. 


TOrO SIJIEKTPOJUTHYeECKOTO 


| PacueTHple 

Mufexcpl | Mex m0c- 

KOCTHbIe 

oTpamxeHul| paccTcs- 

HHA, 

202 1,24 
104 AS2 
203 4,09 
124 1,04 
114 AO 
105 0,98 
300 0,94 
423 0,94 
302 0,88 


TaOnuna 4 


PesymbTaTbl U3MepeHMs M pacueTa 9JeKTPOHOrpaMMbl, NOMyYeHHOM OT 3eKTPOXHMNX4EC! 
nacCHBUpOBaHHOM MOBepxXHOcTH UHHKa B pacTBope 0,5% HaTpNMeBOH meCUH 


Mexnaoc- 
KOCTHbIe 
paccTca- 

HHA, Hab- 

so JaeMble 

Ha 3JICKT- 
pouorpam- 
Me, 


4,23 


LOR 
1,02 


0,97 
0,92 
0,89 
0,87 


XapakTepHue 


THKH mHHUt 


Ou. cma6. 


Cpeau. 
Cpegu. 


Cuna6é. 
Oq. cna€é 
Cpenu. 
Cuna6. 


WHHKa uMemH pa3smeppl 10 X 15 MM wu TosLMI 


1—1,5 mm. TpaBaenue ux mpou3sBo_usocb B 10% pactBope HCl c nocnenyrouy 
TIMATeIbHOH MPOMBIBKOH JMCTHAPOBaHHOH BOOK. AHOLHaA OOpaborTKa IHHI 
OcyllecTBIAIacb B pactBope 0,5% NaOH npu komuaTHoli Temnepatype u Ty 
70° B Teyenne 1,2 u 5 cek. mpu mmoTHOcTH ToKa | u 2 a/yM?. 

B pesyibTaTe MPHMeCHeHHA Pa3/IMYHbIX PEXKHMOB AaHOMHOH OOpa6oTKH Obl 
oOnapy2xKeHa AMppakWHOHHaA KapTuHa, u300paxKenHasn Ha puc. | a, 6. YBen 
yeHHe BPeMeHH OOPaOOTKH H NOTHOCTH TOKa, a TaKxKe MOBbILeHHe Temneparyf 
MIpHBOAMIH K Oomee ueTKOM KapTHHe AMpakuwun s7eKTponos. Pacwimd@posi 
aleKTpoHorpamM (Ta6m. 1) noka3bIBaeT, UTO Ha NOBePXHOCTH WMHKA Cossaer 
TOHKad MJI€HKa OKHCH WMHKAa, HMelOWlad TeKCarOHaJbHYyIO pellleTKy C mapaMe 


pamu a= 3,248 Aun c= 5,208 A. 


Visyyat Mexanu3M aHOHOro mopefenua unHKka, ©. ©. Oalisynun 
JI. K. fOngamesa (**) npwuiin kK BBIBOLY, YTO Ha aHOJe OMHOBPeMeCHHO HLYT I 
mpouecca — aHOHoe pacTBOpeHHe IMHKa Mu OOPasoBaHHe Ha MOBeEPXHOCTH MW 
Tasa MaCCHBHOM MNI€HKH,— MpHyeM 10 AaHHbIM STUX UCCHEMOBaTeMeli CKOPOC 
pocTa OKHCHOM IVICHKH YBeIMUMBaeTCA C MOBbILNeHHeM TeMMepaTyPpbI, YTO ¢ 
BayaeT C HalUHMH JaHHbIMH. IloppmmeHHe TemneparypbI Mp OMMHAKOBOM BPeh 
HH aHOLHO OOpaboTKu NpHBOLUT K 3aMeTHOMY POCTY KPUCTaVJIOB OKUCH LHH 
Ha MOBePXHOCTH OOpasiloB — pMdpakilHA 9NeKTPOHOB ycusuBaeTca. Tak, 1 
TemnepaType 70° Ha S1eKTpoHorpamMMe ylaeTca OOHapyxXUTb No 15 nomyKom 
(puc. 1 a), a mpu Temnepatype 20° Bcero num 7 (puc. 1 6). Xumuueckaa 1: 
CHBaUMA WHHKOBBIX OOPasIlOB MPOBOAMMaCh B PacTBOpe,” COMeprxKalleM: XPOM 
natpua 20 r/n, enkul Harp 10 r/n, Tpunatputidoedar 10 r/n, asmyubratop OF 
3 r/a. Tlocne mpefpapuTenbHoro TpaBeHUsA HM MPOMBIBKM OOpasibl WHHKA I 
rpy2kaJIMCb B YKa3aHHbIM pacTBOp npu Temnepatype 95—98° Ha 15—35 cek.* 

ONEKTPOHOPPaMMb! MOBEPXHOCTH C YKa3AHHBIX OOPaslOB HME Ba pasM 
THIX MOTYKObUa C paquycamu 2,1 u 1,19 (mexnmmocKkocTHble paccrosnusa d 


* TujaTeibHad ABYKpaTHaA MpPOMbIBKa OOecneuMBaa NOAHYIO OUNCTKy cCOpastlop OT I 


cuBaTopa. IIpombipuble BOJbl aHaM3HpOBaIHCb Ha Coep%KaHhe HOHOB xXpoma, 
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K cmamee A. H. Jleeuna, M. E. IIpocmaxoea u [. JJ. Cycaonaposa, cmp. 617 


Puc. 1. QnekTpoHorpaMMa OT reKcarOHaJIbHOH OKHCH WHHKa, CO3aHHOH Ha MOBepXHOCTH 
o6pa3ita WHHKa npH ero aHOAHOH O6pa6oTke B 0,5% pactBope NaOH u naoruoctTH ToKa 
2 a/am?: a— mpu 70°, te mpH 20° 


K cmamee H. B. Ilonoeoti-/JIamkuxott, cmp. 705 


Puc. 1. Bunoukospaa %Kese3a Moda 37 MM 

quuupl. Kpaa 2Kese3bl CHJIbHO M3pesaHbl, 

4TO YyKa3bIBaeT Ha OOpa3soBaHve BTOPHU- 
HbIX JOCK  Ke1e3bI 


JUAH, rt. 129, Ne 3 


Puc. 2. 3akiaqkKa BHIOUKOBOH Kee3bl MI0- 
na 140 mM o6ulei qHHbI. SamMetHa Aucde- 
PeHUHalluA KOPKoBorO H MO3roBOrO BellecT- 
Ba. 1 — BTOPHUHbIe AOMbKH %XKeesbl, 2 — 
KOPKoBOe BelllecTBO, 3 — MO3roBOe BeLLeCTBO. 
Yesen. 270 X, MpH penpoy. 3:4 


= 2,41 Aud = 1,37 A), uro ccornetcTByeT HanOouee MHTCHCHBHEIM MAKCHMyMaM 
NOJHOH Lu@pakWHOHHOH KapTHHb! OT MWI€HKH OKHCH LMHKa. 

Tlocne naccHBalnu WHHKA H OLMHKOBAHHOLO x*Ke1e3a B MIPHBEEHHOM pacTBope 
TaK Ke, Kak MW NOcle NaCCMBallHH B KHCJIOM XpOMaTHOM pactTBope (}°), Ha no- 
BEPXHOCTH OCOPaslOB CNEKTPaJIbHbIM METOZOM ObIIH COHAPy2XKeHbI ATOMBI XpoMa. 

Hecmorps Ha NpHCyTCTBHe aTOMOB XpPOMa Ha NOBeEPXHOCTH WHHKAa, Moce ero 
o6paOoTKH B UlesOUHOM XPOMATHOM PpacTBOpPe, YKa3aHHbie JIMHHU Andpakwuu 
9JEKTPOHOB CBHJETEIbCTBYIOT TAK2KE O HAIMYHH Ha NOBEPXHOCTH OKHCH WHHKa 
C KpaHHe MeJIKOKpHCTanmMyuecKOH CTpykTypow. Takum o6pa3om, Jia UWHHKa 
MMEIOTCA CYLIECTBEHHbI€ PasJIMYHA MeX*Ky ABICHHAMH, HaOmOaeMbiIMH NpH 

KHCJICHHH MeTaa ra3000pa3 HbIM KUCJOPOXOM B OTCYTCTBHe Bar (*), w mac- 

MBallMeH erO Mp AeHCTBHH PaCTBOPMMBIX OKHCIUTeeH HAM C IPpHMeHeHHeM 

HOAHOH NOApH38alun. ~ 

OueKTpoHOorpaduyeckve HCCNeEMOBAHUA TOHUAWIMX COeB Ha WHHKe, Moy- 

€HHbIX IPH KPaTKOBPeCMeCHHOM AHOAHOHM OOpaborkKe MeTaJia B Cla6OM Mle0u- 

OM PacTBOpe, NOKA3bIBaIOT, YTO Ha EFO NOBEPXHOCTH COPa3syIOTCA NacCHBUPyIo- 

ve IWI€HKH H3 OKHCH WHHKa C reKCarOHaJbHOH pemeTKoH. IlaccuBauua 21eKT- 

Ola CBA3aHa C TEM, YTO OKHCh WHHKAa 9TOH MOLNUKALNN NOKPbIBaeT MeTAJI 

IWJIOWHBIM MJIOTHOMPHeralolluM COeM. CyleQOBaTeIbHO, MaCCHBall\uA AHOLHC- 
ee IHHKa CYILCCTBEHHO 3aBHCHT OT KPHCTaMYeCKOH cbopMbI 
MOABJIAICIUEHCA MI€HKH. OOpaOoTka WHHKa B UWeJIOYHOM XPOMATHOM pacTBOope 
apu 90° B revenue 15—380 cek. co3qaeT Ha eFO MOBEPXHOCTH COMKHY!O NO XHMH- 
H€CKOMY COCTaBYy aMOpdHy!o MIe€HKY, B KOTOPOH coyxepxatTca Kpuctanap ZnO. 
MexaHv3M naccuBally WHHKa pH 3TOM He MOXET elle CUMTATbCA OKOHYATEIbHO 
BBIACHCHHBIM. OHaKO pe3kOe 3aMefJIeHHe CKOPOCTH poOCTa MIe€HKH MPH Jo- 
CTHOKEHHU ONPeeJeHHOH TOJIULHHbI €€ MOKA3bIBaeT, YTO MeEPeMeLeCHHe HOHOB M 
ATOMOB 3//€Cb NO Mepe YTOVIICHHA MICHKH NPOMCXOAHT MO Me€xXaHH3My, OTJIMYHO- 
y oT COpuHOn Auddysuu. B Takom ca1yuae MOXKHO HCNOMIb3OBaTb MPeAcTaBue- 
HA, JO HEKOTOPOH CTeNe€HH aHaJIOrH4Hble MpeACTaBJICHHAM O TOPMO3ALLeM eH- 
TTBHU afCOpOWHOHHbIX CJIOeB, COCTABJICHHbIX M3 MOB€PXHOCTHO-aKTHBHBIX Be- 
mecTB (7°). 

Tlo Mepe yTonUleHHA MI€HKM HaNpsAKeHHOCTH NOMA ABOMHOTO 3eEKTPHUECKOrO 
(OA YMEHbIwUaeTCH, BCIECTBHeE YerO MPOHHKHOBEHHE MeTAJIJIMYCCKHX MOHOB 
lMHKa Yepe3 MWI€HKY 3aTPYAHAeTCA, YTO HM MPHBOANT K YMCHbIIeHHIO CKOPOCTH 
pocTa NacCHBHOH mIeHKH. (**). 


YpasbcKHH MOMMTeXHHYeECKHM MHCTHTYT Tloctynuta 
um. C. M. Kuposa 7 VII 1959 
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Jloraann Anxagemun nayr CCCP 
1959. Tom 129, Ni 3 


PHBHTECKAA XHMHA 


r. A. MAPTbIHOB 


OB YPABHEHHHW KPHBOM P®A3Z0BbIX MEPEXOOB 
(I]pedcmaeaeno axademukxom T. B. Kypdtmoeoim 380 VI 1959) 


Hecmorpa Ha To uTo (opmysia Kaanetpoua — Kuaysuyca, ompeyemaroulan 
B JuddepenivaIbHOM Bue 3ABHCHMOCTb TeMMepaTYPbI MaBJICHAA OT WaBJIeHHA, 
usBectua Oomee 100 ner, ypaBHeHHA KPHBOM MaBJeHHA WO CHX MOP He OBIIO 
noyyeno (1) 3a HCKJOUCHHEM HECKOJIbDKHX IMMHPHYeCKHX BbIPAKeHHH (CM., 
Hampumep, (°*)). 

Kak u3BecTHo, dopmya Kaaneipona — Knaysuyca 


TAvdP = qdT (1) 
nomydaeTca myTem AudpepeHUHpOBaHHA PaBeHCTBAa | 
a (T, P) = pe (7, P), (2) 


rye uw; — XMMMYeCKHH NOTeHIMad i- Pasbi (CM., HampuMep, (°)). | 

Bxoysauyue B (1) BemMunHbI g (TenoTa dbasoBoro MpeBpalleHua) u Av (H3Me- 
HeHHe MOWeEKYAAPHOTO OObeMA BelleCTBA IPH MIaBJICHHH), Ka3aOCb Obl, ABJIA- 
1OTCH MPOHSBOJIbHbIMH (PYHKUWAMU JaBsenua P wu Temnepatyppr 7. Ha camom 
qene 9ToO He Tak. JleticTBHTeJIbHO, XHMHYECKHH TOTeHIMal p =u + Pv — Ts, 
rye U, Vv, S — MOJEKYJIAPHbIe 9HEPrud, OObEM MH SHTPONHA BellecTBa. Y4HTHI- 
Baa, uTO q = T (Sy —S,), ypaBHeHue (2) MOXKHO MepenucaTb B BUTE 


g=Au—+ Po, (3) 


rie -Au =u,— u,, Av = vg— vj. 
Ecm mnpoguppepenunposatb (3), cuntaa Au u Av dynkunamn T nu P, 
TO, IIpHHHMaxA BO BHHMaHHe, UTO (*) 


(arp = c7— P(SF),3 Coe al. P(E )y © 


/ 


Pe Cp— TEMMOCMKOCTH IIpH MOCTOAHHOM JaBJICHHM, MOJYIHM M3BeCTHOe BBI- 
paxkenue 


oAv : 
dq = AcpdT 4 {Av T (SS ),4 dP. (5 

M3 storo ypaBHeHul BUHO, YTO ec 3afaHa 3aBucuMoctTh Av = f(T, P). 
TO TeEM CaMbIM ONpeseneHa u (4), Kak (byHkuua T un P. Kpome toro 


HOCKOJIbKy (5) ABNIAeTCA NOMHIM AUudpdbepenuMasom, TO 
| 


OAc PAY | 
Des 
a Ce " (6 


H,  CJeloBaTebHO, 3afaHuem Avu=f(T, P) onpeyenena s3aBncumocri 
0q \ s 

(lp == Acy = 9(T, P) c TounocTpio Jo MpousBoNbHOK pbyHKuNHn TeMlepaty pbl 
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YpaBuenne (5), Tak xe KaK u opmMysa Kaaneiipona — Knaysuyca (1), 
IOYUCHO NYTeEM AuppepenupoBanusA ycioBusA paBHoBecusn cas (2). Hosromy 
|1) HomKHO WHTerpHpOBaTLCA TOMbKO MPH yCJIOBUM, YTO BxOJsee B HErO g 
,Av yospseTBopsioT (5). B mporHBHoM cjlyyae HMKaKHMH MaTeMaTHuecCKHMH 
IpeoOpasoBaHHAMH HEBOSMOXKHO OyeT OMHOBPeMeHHO cBecTH (1) u (5) K HCXOJ- 
ol dopmyvie (2), 43 KOTOPOH OHM NOy4eHbI. 

Kak HS3BeCTHO, C MOMOMIbIO ypaBHeHua Kwanelipona — Knaysuyca jaa 
pMHOTUX BeleCTB yXKe YalOCb YCTAHOBUTb C OOMbIUIOM CTeMeHbIO TOUHOCTH MH- 
erpaJIbHy!0 3€BUCHMOCTb MexKly TeMNepaTypol M aBseHvVeM pH ucnapeHuH. 
OObacHAeTCH STO TEM, YTO COCTOAHNE OHO U3 HAaXOMAILHXCA B PaBHOBeCCHH 
Hbas — napa B OObUIOM HHTepBae TemnlepaTyp XOpoulo oMmucpiBaeTcs 
i PpaBHeHHeM COCTOAHHA HeabHoro rasa Pu = RT. Tak Kak MOTHOCTb Mapa 
HOrO Me€HbIUJe MWIOTHOCTH KOHJCHCHPOBaHHOH (cbasp1, TO Av=RT/P. Toncras- 
Ad 9TO 3HaveHHe B (5), mOryuuM, uTO (dq/dP)r = 0 u, cnenopatenbuo, g = q(T), 
. ©. B JaHHOM YaCTHOM CIyuae BUA yuku gu Av MOxeT ObITb 3a,aH HE3aBH- 
ICHMO [pyr OT Apyra, YTO HM MO3BOJAeT MPOMHTerpuHpoBaTb ypaBHeHne (1). Upu 
MaBJIGHHM Xe STO 3aBeJOMO He MMEeT MeEcTa, Tak Kak (dg/dP)7 = 0. 
| Kak noxkasbiBaeT ombiT, mpv muaBnenun Av aBsaaerca cuoxHO cbyHKuMel 
IT u P, uro MpuBosNT K 3HaUHTebHBIM TPyAHOCTAM MIpH wHTerpupoBanun (1). 
lostomy pa3ioxum Av = f(T, P) 8 pay M orpanuuumca NepBbiMn ero WIeHaMH 


Av = Av, + «(T — Ty) + 8(P— Py), (7) 
PEPE & = Vyg%y— Vy%;—= const; B = — (vy8. — v,8,)= const; a;= (1/v,)(0v;/0T) p— 
slay AA 
/KOS(PUUHEHT OObeMHOrO pacuiMpeHna; B; = Sasa — oObeMHaA CKH- 
i T 


maemocTp i-f cpa3pt. Tlomoxum, kpome toro, Ac, =const. Torga, npouute- 
Tpupopap (5), Haliwem 


q = I + Ap (T — To) + (Ad) — &T 0) (P — Po) + 7/28 (P — Po)? (8) 
Tloncrapiaa (7) u (8) B (1), nonyuum 


| Pian Ome ine at en eto eho) Ee ey) aren ey to) (9) 
a ae Avo + a (T —To) + B (P — Py) 


Hlenaad 3aMeHy lepeMeHHbIXx 
tor, 2= (Avg a (T= T5)8(P — Po) i’, (10) 


MOXKHO IpeodpasoBaTb (9) K BHLY 


dz Z a 
Said (11) 


Te a, b—nHekoTOpble MOCTOAHHbIe. GOTO ypaBHeHHe ABJIAeTCH OObIUHbIM JIH- 
HeHHbIM NpdepeHuNaNbHbIM ypaBHeHveM. Peulad ero, MOJIyuHM 


Die& Passes {—[Avy + (TT) 


sibel) 


K , 
VV (Av, +a (T—T)P—Z (q.— AepT,) (To —T) + 2AepT In =}. (12) 


TlockompKy 3fecb Av,, a u B, AcCpy CHHTAaIOTCH M3BeCTHBIMH, TO TEM CaMbIM 
(12) onpeyenser P = P(T). 3Hax mepeq KopHem B (12) BHlOMpaeTcA B 3aBucH- 
MOCTH OT TOrO, ABUIAeTCA 2H AV MONOXKUNTCIbHDIM WIM OTPHUAaTeJIbHBIM. 

Ja MpOBepKH MOMYYeHHBIX BbIBOAOB HAMM ObwvIM MpOBeyeHbI pacueTbI M0 
dopmyuie (12) Aa cucrempr se — Boga. PesyuibTaTbl NpOBepKU JaHbI B Taw. ie 
PacueTbl MPOBORMIMCbh Cie{yIOULHM OOpa3sOM: SKCIIePHMeHTAJbHbIe JaHHble NO 
3apucumoctu Av = f(7,P) BsaTpie 13 (5), OOpaoaTHIBaIHCb MeTOOM HaHMeCHb- 
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WIHMX KBakpaTOB C Ie/IbIO BHIYMCIeHHA BXOLAMMX B (7) KOSppullMeHTOB Ady. 


au B. 
[lia Toro uTOG6bl NOMYUHTb MpeACTaBJIeHHe O TOUHOCTH alMmpOKCHMalHH 9KC- 
N€PUMEHTAJIbHbIX MAHHbIX ypaBHeHuem (7), B TAOMMUe MPHBeAeHbI AaHHbIe OMbITA 


4 pe3y/IbTaTbI pacueTa m0 ypaBHeHuio (7). pu pacuere Beu4unubl P no popmywe 
Ta6Oauuna 1 


T—T,, °C 0 —5 —10 —15 —20 —22 
3 
Avsxen» Ss 00900 0, 1016 —0,1422  —0,1248 —0,1313 —0, 4352 
3 
Avpacar = 00900 —0, 4015 —0,4420 —0,1224 —0,1315 —0,1354 
Pocen» at. 1 590 1090 1540 1910 2045 
igseet 1 594 1088 1506 1840 1963 


(12) 6p10 mpuuATO gq, = 3,336 -10° spr/r uw Acp = 2,070 +10” spr/r-rpay (*). | 
Kak BUuAHO 3 TAaOJMI[bI, BO BCeX CYYaHX PaCxonKMeHve Me?Ky SKCIePHMeH- | 
TaJIbHO OMPeevIeHHBIMH HM paCCUMTaHHbIMM 3HayeHHAMM P He mpeBbiiuaeT 4% | 
Mp U3MeHeHHH JaBseHua oT | Qo 2045 ar. 

B 3aKk10ueHHe ABTOP CUMTAeT CBOMM MPHATHBIM JOJTOM BbIPasHTb Osarofap- 
HocTb mpod. B. B. Jleparuny 3a WeHHble 3aMeyaHuA, CUeaHHble UM Mp Mmpo- 
CMOTpe PYKOMHCH HacTOAUeH CTaTbH. | 


Tloctynuso | 


UncrutyT iusnueckoH XHMUuM 
28 VI 1959 


Axagemuu HayK CCCP 
WMTMUPOBAHHAS] JIUTEPATYPA 
1A. B. Boponens, DKT®, 28, 2630°(1958). 2 WU. FSi mone Glee zonte 
Zs. anorg. Chem., 178, 309 (1929). ° JI. Jlaugay, E. Jiugumuu, Cratucruyeckan 


gusnxa, 1951. 4B. B.Ctrenmaunos, Kype agudbbepesunatbypix ypaBpHeHuit, 1953. 
®° N. E. Dorsey, Properties of Ordinary Water-Substance in all its Phases, N. Y., 1940. 
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Aornagn Akagemun nayr CCCP 
1959. Tom 129, Ne 3 


PH3HTECK AS XHMHA 
E. H. NAJIEOQJIOF, A. 3. ®EXOTOBA u H. J. TOMALIOB 


QJIEKTPOAHBIE MPOWECCbh] HA TEPMAHHH B PACTBOPAX 
CEPHOM KHCJIOTbI B MPHCYTCTBUM OKUCJIMTEJIEN 


(IT pedcmaeaeno axademuxom A. H. Ppymkuneim 10 VII 1959) 


Msyuenne s1eKTpOXHMMYECKOTO NOBECHHA TEPMaHHA B PaCTBOPAaX >IeKTPO- 
OB TIpeAcTaBIAeT HHTepec B CBA3H C MePCNeKTHBOM HCMOMb30BaHUA MeTOJOB 
*KTPOXMMMYeECKOH OOPaOOTKN NMOBEPXHOCTH AVIA YyJIYUWIeHAA STeKTPHMUeCKHX 
DaMeTPOB MOJYMPOBOLHUKOBbIX MpHOOPOB HW JWIA BHIACHEHHA MeXaHH3Ma Ca- 
DaCTBOPeHHA MOJYNPOBOAHHKOB TIP TpaBeHuu. B HacToallee BPeMA MO2KHO 
TaTb YCTA@HOBJICHHbIM, UTO AHOAHAH PeaKWMA PaCTBOPpeHuA repMaHHA Mpo- 
<OMMT C yyuacTuem gpIpoK (7, ?, 3). MexaHu3M mpoTekaHHa KaTONHbIX peaKnit 
repMaHHU flO Cero BPeMeHH He BbIACHeH, H B JIMTepaType Mo sTOMy BOMpocy 
MeECTBYIOT Ppa3JIHUHbIe TOUKH 3peHua (',4-°). Hamu mpu u3sy4yeHnu MexaHH3ma 
AOPacTBOPeHHA MOMYNPOBOAHHKOB HCCEMOBaaCb KHHETHKA 23/ICKTPOHBIX 
pueccon Ha TepMaHHH C pa3JIMUHbIM THOM MpoBosuMocTHu B pacTrBope H,SO, 
1 1,0) c qo6askamu H,O, u Fe?*. 

Vi3smepenua mpoBoqumucbh Ha MOHOKPHCTaJIIMYeCKOM repMaHHH CO Cesyr0- 
IMM XApakTepHCcTHKaMH: 


Yq. conpotupsaenue O6beMH. BpeMA XHSHHB 
(R), OM-cm (tT), UceK | 
| Tepmannit n-runa\ 13,0 560 
Tepmauui p-tTunaj 21,0 300 


OnekTpuyeckul KONTAKT Ha OOPAasilax OCYULECTBAAJICA C MOMOL[bIO OJIOBAH- 
-CBHHILOBOrO cimvlaBa, TOMUHHa OOpasios cocTaBiawia 4—5 mm. Tepmanuit 
IPCCCOBbIBAJICA B MOJIMCTHPOM, MOBEPXHOCTb ero WWIMPOBaIaCh Ha KOPyHO- 
X MOPOUIKaX H MPOMbIBalaCb B ABarxKAbl AMCTHJJIMpOBaHHOU Bose. Jia Tpas- 
1H HCMOIb30BaICA pacTBop CP-4 * uu ujenouHou pacTBop H,O,. Kaxypiii 
O6pa3suo0B mepexq H3MepeHHeM TIpOBepsICA Ha OTCYTCTBHE BbINIPAMJIOULero 
qraktTa. Bce OnbiTbl MPOBOAUIMCb B TEPMOCTATHPOBaHHbIX YCJIOBHAX MPH TeM- 
yaType 25--0,1°, mpu 3aTemHeHHH. B OTesbHbIX KOHTPOJIbHBIX OMbITax OO- 
3e1| MONBepravicA TaK2Ke HHTCHCHBHOMY OCBELICHHIO, WIA YEO HCNOMb30BaICA 
eTHTeb THna OH-7 c PoKycupytouleH MHH3OH. 

Ha pue. | u 2 npuBogxatca KpHBbIe KATOLHON NOMAPH3SalUU TEPMaHHA C 31eKT- 
{HOH HW AbIpOuHOH mpoBosuMocTDHIO. N3mepeHHA MPOBOAMINCb B MepemMelMBae- 
M pacTBope, B aTMocdepe Bosszyxa. IIpH CHATHH NOMAPUSAUMOHHBIX KPHBbIX 
1YeHHE MOTeHIMasa (UKCHPOBaOCb Yepes OAHY MMHYTY Mocie usMeHeHHA 
STHOCTH TOKA. OTHOCHTE/IbHO ObICTPbIe H3MepeHHA ObWIH HAMA BbIOPAHbI MWA 
SHbINCHHA U3MCHCHHA COCTOAHHA MOBEPXHOCTH IIeEKTPOAa B Mpolecce NOIAPH- 
MM. 

Honyuennpe pesybTaTb WOKAa3bIBaIOT, YTO KaTOAHOe MOBeeHue repMaHuA 
Mila BO BCX PaCTBOPaX MPHHUAMNAIbHO He OTMYAeTCA OT MeTAaJIMMYeCKOrO 
KTPONa, NPHYeM B OTHOWEHHH PeakUHH paspsAya HOHOB BOAOPONa 2-repMaHHe 
IHeTCA MasloadeKTHBHbIM KAaTOOM H HMeeT CPaBHUTEJbHO BbICOKOe 3HAYeHHE 
eHanpsxeHua (mpa 10 ma/cm? 1200—1300 ms). B mpucytcrBua oKNCcIH- 
eli (HO, uau Fe*+) npoucxoguT ux BoccTaHOBsIeHHe Ha KaTOse 3 N-repMa- 


* Cocras pacrsopa: 15cm®CHsCOOH, 25cm? Kony. HNOs, 15cm’ konu. HF u 0,06 cm? Bre. 
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Pue. 1. Katoquaa nmonapusauua repMaHna 
B IpuCyTCTBHH MepeKucw Bofopoga. Tepma- 
HHH on-Tuna: f— H2SO4 (pH 1,0); 2— 
HeSOa (pH 1,0) + 0,24 N HeO2s2; 3 — 
17NH2O2. TepmManuii p-tuna: 4— H2SQOq 
(pH 1,0); 5— 17 N H2O2; 6— HeSOg 
(pH 1,0) -+ 0,24 N HeO2; 7— 17 N H2Oe 
(pu OcBeleHHH) 


HU WH BeIHYHHA MpexeibHoro Aud 
3HOHHOPO TOKa 3€KOHOMePHO H3MeHAeT 
B 3aBHCHMOCTH OT KOHI,CHTPallui OKI 
JuTeeH B pacTBope. | 

Jlna repMaHHaA C JbIPOUHOH Mpos 
yWuMocTbio = (p-repMaHuit) Hadmto wae 
JIONOJHUTebHOe TOPMOXKeHHe, CBABE 
HOe C HMOJIYMPpOBOAHHKOBbIMM CBOMCTE 
MM KaTOMa, KaK peaKUHH paspaja HOw 
BOMOpofa, Tak M OGeHX peakUMH BC 
cTaHoBseHna Fe?* +-e— Fe? nu H,O2 


+ 2Ht+ 2 e+2H,O. IpdexT TOpMox 
HHA HauMHaeT 3aMeTHO CKa3bIBaTbCA I 
IIOTHOCTH TOKa oKOsIO 1,8 Ma/cM? HW 
JaJIbHeHLIMM TMOBBIIMeHHeEM I1JIOTHOC, 
TOKa BospacTaeT. . 

TopmMoxkeHue YKa3aHHbIX KaTOJHE 
peakuHi Ha p-repMaHHu nposBaent 
He TOJbKO B yBeJIMYCHHH HakJIOHa © 
OTBETCTBYIOWMX YUACTKOB NOJApPH3all 
OHHbIX KPHBbIX, HO {JIA pacTBOpO 
COMepKalluX OKHCJMTeIM, TakxKe Wo 
3HAaUNTeJIbHOM YMeCHbIUCHHM BeJIMUME 
«mpefesbHOroy» fuddy3HOHHOrO TO! 
(I, < Ij). B pacrsopax H,SO, + Fe 
BeJIMUMHA «pee bHOFOy TOKA JIA pea 
IMM BOCCTaHOBJIEHHA wKeesa Ha p-Te 
MaHHH HaMHOrO MeHbIIe COOTBETCTBY! 
IMMX SHAYUeHHH JIA TepMaHus M-THI 


HW B OOsaCTH HCCeMOBaHHEIX HaMH KOHUeHTpannii He 3aBHCHT OT COsepxaHl 
FeCl, B pacrsope. YMeHbuleHve BennunHE! J, Jd p-repMaHNa wMeeT Mec 
Take H B pacTBOpe CepHOM KUCJOTEI, comepxKalleli mepekucb BO, 


powa. 


Bu3yasibHoe HaOioJeHue 3a MOBepXHO- 
CThIO 3JIEKTPOMa NOKA3bIBaeT, YTO BO BCeX 
pacTBopax, 3a HCKJIOYeHHeM pacTBopa 
17 N H2O2 Ha p-repMaHHN Np MoTenMane 
1100—1300 ms, HaunHaeTCA BbIZeneHHe 
Bofopofa. Pa3spsf MOHOB BORopoya Ha 
p-repMaHuu B pacTBopax HeSOa (pH 1,0) 
u HeSOa (pH 1,0) + 0,24 N H2eO2 mpore- 
KaeT C JOCTaTOUHO BEICOKOH WM MpakTuyec- 
KH OJMHAKOBOM CTeENe€HbIO TOPMOKEeHHA, B 
mpucyTcTBuH xe Fe** sta peakuua o6sner- 
yaeTcs. 

OcpenleHue KaTOa MpuBOAMT K CHJIb- 
HOMY YCKOPe€HHiO peakILHii BOCCTAHOBJICHUA 
Fe** u HeOz Ha p-repMaHun, OHaKO jlaxxe 
HB 93THX YCNOBHAX MPH MWOTHOCTH TOKa 
~20 ma/cm? Ha6stoaeTca peskoe H3MeHEHHe 
MOTeHIMaa BIeKTpOAa B OTPULAaTeMbHY1O 
CTOPOHY, T. €. MOABIAeTCA «MpeebHbILi» 
TOK. B ycsIOBuAX NepeMeIUHBaHHA BeMUHHA 
STOFO «IIpeNebHOTOY TOKA He 3aBHCHT OT 
MIPHpOMbl OKUMCHTeCIA HM OKAa3bIBaeTCA 3Ha- 
UMTeJbHO MeHbIUe, 4eM JIA TepManusa n- 
THMa B AHaNOPHYHbIX YCOBUAX. 
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-E,,(6) 
16 


fh 


Puc. 2. Karoquaa nomapusaluua repn 
HHS B MpHCyTCTBUM XJOpHOrO xKeNE 
Yepmanuii n-tuna: J — H2SQOa (pH 1,0) 
+ 0,06 NV FeCls; 2 — HeSOa (pH 1,0) 
+ 0,2 WN FeCls. Tepmanwi p-tuma: 3 
HeSOu ae 0,06 N FeCls; 4— HeS 
(pH 1,0) + 0,2 N FeCls; 5 — HS 
(pH 1,0) -+ 0,2 N FeCls (npn  ocpen 
HUH) 


Ha pue. 3 u 4 NpuBOAATCA KPMBbIe AHOAHOM NOMAPH3alLMurepMaHHA C 271eK- 
-pOHHOM M AbIPOUHOH MpoBosumoctTH1w. CKopocTb aHOAHOrO pacTBOpeHUA rep- 
aHuA p-THMa B JaHHbIX yYCJIOBHAX NPpaKTHYeCKH He 3aBUCHT OT MPHpOsbl H KOH- 
e€HTPalHi BBOJMMOM B pacTBOp AOOaBKH, MPHyeM B U3y4aeMOM J\Mana3zoue MIOT- 
ocTteH TOKa repMaHH COXpaHsAeTcA B AKTHBHOM cocTosHuH. Jia n-repMaHua, 
CuleCTBHe yuaCTHA B PeaKUMH AHOMHOFO PpacTBOPeHHA JbIPOK, CKOPOCTb aHO]- 
Oro Mpolecca He MOKET MPeBBICHTb HEKOTOPOH NpekeIbHOH BeTHYMHE! (J yacum); 


—€,(G) iO) 
02 2 
7) Sa 2 M16 maf es pp“2_4 5 8 W 2 4 16 mafcn® 


4) 2, - 


if 
ee Spacer, 
2 


~ 
SS 


f4 b 

§0y 

40+ 40 r 

so} 50 

60 50) 

as 10+ 

$,(G) +E, (6) 
uc. 3. AHOJHaA NouApHsauMA repMa- Puc. 4. AHoqHad NoMApH3sauNaA repManua B 
HUA B MpHcyTCTBHH MepekuCH BOAOpoa. IIpHCYTCTBHU XJIOpHOro xKee3a. LepManuit n-Tu- 
Tepmanuli n-ruma: 1 — HeSOa (pH 1,0); tia: 1 — HeSOa (pH 1,0); 2— HeSOa (pH 1,0) 
2— HeSO. (pH 1,0) + 0,24 N H20:; +0,06 N FeCls; 3— HeSOa (pH 1,0) + 0,2 N 
3 — HeSOa (pH 1,0) mpu ocpemennu. FeCls. Pepmanuiit p-runa: 4 —H2SOa (pH 1,0) + 
TepmMannit p-Tuma: 4— HeSO,a (pH 1,0) +0,06 N FeCls; 5 — HeSOa (pH 1,0) + 0,2 N 


FeCls 


ompelematoileliica OObCEMHOM KOHICHTpallveH AbIpoK. SHauyeHHe TOKa HaCcpIille- 
HMA He H3MeHAeTCA MPH BBEAeHHM B PaCTBOP NepeKHCH BOOPOMa, OMHAKO 3a- 
MeTHO Bo3pacTaeT B npucyTcTBHH Fe**. OcBemlenve aieKTpofa yBeJIMYUBaeT 
aHOJHbIM TOK HaCbILeHHA Wwin m-repManHua B HeSOsz (pH 1,0) B 17 pas. 

AnasW3 MOJY4eHHbIX Pe3yJIbTATOB MOKA3bIBae€T, UTO PAaCCMOTPeHHIe KaTO]- 
HbIe peakIMH Ha m-rePMaHMM MpOTeKaloT, NO-BHAHMOMY, C MpeHMyLleCcTBeHHbIM 
yuacTHeM CBOOOJHBIX 3JIEKTPOHOB. 

Jina repMaHuaA p-THMa CuJIbHOe TOPMOxKeHHe KaTOAHOrO Npollecca MoxeT 
6bITb CBASAHO KaK C He€JOCTaTKOM CBOCOJHEIX 9SJIEKTPOHOB, pH YCJIOBHH UX 
IIpeMMyWeCTBeEHHOrO yuacTHA B peakuMAx BoccTaHoByeHHA Fe?" u H,O,, Tak 
MW C JONOJHUTebHBIM OMMYeCKUM MaeHveM NOTeHIMala B MpHMOBepXHOCTHOM 
cyloe p-repMaHua, oCefqHeHHOrO bIpKamu. B 9rTom mocwieqHeM cCJIy4¥ae OCHOB- 
Hoe yuacTHe B BOCCTA@HOBHTeJIbHBIX PeakIWAX Ha p-repMaHHM MpHHaNeKuUT 
BaJICHTHbIM 3JIEKTPOHaM. 

Tloppmmenve aHOHOH MJIOTHOCTH TOKa HacCbIIeHHA In repMaHuA n-TuMAa 
B mpucyrcrBuu Fe** moxer ObiTh CBA3aHO CO CHeluspuyeCKOH aycopouMelt TUX 
MOHOB Ha MOBEPXHOCTH TepMaHHA UH YBeJIMYCHHEM BCMeEACTBHE STOO CKOPOCTH 
DeCKOMONHALLMH B IIPHMOBepXHOCTHOM Cloe repMaHusA. B cooTBeTCTBUH C JaHHbIMU 
Tepumepa u Beka (°) ykagaHHbili addekT MOxeT ObITH CBASAH TAKKe H C OAHO- 
BDEMCHHbIM IIpOTeKaHHeM Ha aHOle peakILHH BOCCTaHOBeHHA HOHOB Fe**, nmpu- 
BOAAMLEH K BO3PaCTaHHIO KOHICHTPallHH JbIpOK. 
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TlomyueHHple pesyJbTaTbI MO3BONAIOT CeaTb BLIBOA O TOM, 4TO THI MIpOBO- 
JMMOCTH TrepMaHHaA OKasbIBaeT OOIbUIOe BIMAHHE Ha CKOPOCTb MpOTeKaIOulux 
Ha H€M SJI€KTPOMHbIX MpomeccoB. Tak, AIA repMaHua p-THNa CHJIbHO TOPMO3SATCA 
KaTOJHbI€ peakuMu BoccTaHoByeHuaA Fe?*, H,O,u pa3pxifla HOHOB BOOpoa, 
B TO BPeMA Kak JIA TepMaHHA N-THNa 3aTPpyAHAeTCA Mpowecc ero aHOAHOrO 
pacTBopenna. 


WuctutyT cbusnyeckoh XHMHM Iloctynuao 
Akajemuu HaykK CCCP 10 VII 1959 


LMTHPOBAHHAS, JIATEPATYPA | 

1W. Brattain, G. Garret, Bell Syst. Techn. J., 34, No 1 (1955). * D. Ture 
ner, J. Electrochem. Soc., 103, Ne 4, 252 (1956). *® E. A. Embumos, HW. IE payee 
canUMuUHK, KX, 82, Ne2(1958). 4H. Gerischer, F. Beck, Zs. phys. Chem.,, 
Neue Folge, 13, 389 (1957), 5 E. A. Emumos, U.T. Epycanumuutk, 
82, 9 (1958). ® F. Beck, H. Gerischer, Zs. Electrochem., 63, Ne 4 (1959). 
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Foruagn Akanemuu nayrx CCCP 
1959. Tom 129, Ne 3 


PH3HYECKAST XHMHA 


A. H. CEPBHHOB 


K BOMPOCY OB OWEHKE PEAKILMOHHOM CNOCOBHOCTH 
B3PbIBUATbIX BELJECTB 


(ITpedcmaeneno axademuxom H. H. Cemenossim 25 V 1959) 


Bonpoc 0 peakKWHOHHOH CNOCOGHOCTH B.B. HMeeT OO/IbINOe 3HAYEHHE JIA BBI- 
a yCJIOBHH HW OMpeseyieHHA CPOKOB HX XpaHeHHA, AIA SOesomacHoeTH TeXHO- 
WuecKOH OOpaOorTKH, a TakxKe AMA TOPeHHA UH METOHALLHH B.B. 
HYisorepmMuyeckoe pa3vlOxKeHHe B.B. MOXYHHACTCA MOHOMOJIEKYJIAPHOMY 3a- 
ty, COrlacHO KOTOpOMy: 


Dep) Co 
Nga, Soe (1) 
MniepaTypHan 3aBHUCHMOCTb KOHCTAHTbI CKOPOCTH Jae€TCH YpaBHCHHeM: 
hy = Be-EIRT, (2) 


E — 3Heprua akTHuBalluv, a mpessKcmoueut B, cormacno Teopun (*), Lou- 
{ ObITb NOPAAKA YAaCTOTHI BAJICHTHBIX KOMeOaHHH CBxA3ZeH B MOvIeKyuJe, T. e. 
sanka 10%°—10"* cex"t, 

OHaKO 2KCNEPUMEHTAIbHOe HCCMENOBAHHE TEPMHYECKOFO Pa3JIOXRKeHHA MHO- 
| B.B. WOKa3aJ0, YTO WIA OAHOFO HM TOrO Ke B.B. NOyYaIOT HHOTLa He OHO, 
leCKOJIbKO 3HayeHHH E Ww COOTBeETCTBEHHO HECKOWIbKO 3HayeHHH B, Ha MHOTO 

AKOB MpeBocxosxAmux Teoperuyeckue (*, 1”), Mnorga, Kak Obl B BME HCKMIO- 
HA, HaOmOaiucb UM OH3KHe K TeOpeTHYeCKHM BemuUHHbI B (3). 3Hayenua E 
JWIX MHOrHX B.B. MpHBexeHbI B MOHOrpadbuu Angpeesa (4). 

J[na OWeHKM peaKIMOHHOM cnocoOHOCTH HM AIA BbISOpa Oe30MaCHbIX yCJIO- 
TeXHOJOrHYecKOH OOpaOoTKH B.B. MOuJb3yloTCA TakxKe HW BeJIMYMHON 

a3 bIBAHHA BOCIJIAMCHCHHA Tt; pH TeMsJIOBOM B3pbIBe HaBecKH B.B. CorJlacHo 

pM TemoBorO B3pbIBa, paspadoTaHHo CemeHospim (°) ; H Toyecom (°), 

HepaTypHad 3aBHCMMOCTb 7; JlaeTCA ypaBHeHHeM: 

: TA Ae aT (3) 

| E—93xeprua aktupaiuu, A—mpeA9KcnOHeHT, OOpaTHO MpONOpIMOHab- 
B. OSptuno MpH UcceoBaHuN peaKUMOHHOM CMOCOSHOCTH B.B. MeTOJH- 

TeMJOBOrO B3pbIBa ONpesesAIoT TObKO E uw He NpHBOMAT BesMUMHDI A. 
iakO HeTpyHO HafiTH TeopeTuyeckyio BerMunHy A. Kak noKasam Ceme- 

(‘), BclefcTBHe MaJlOcTH MpexB3pbIBHOrO camMopasorpeBa RT2/E  % ompe- 
AeTCA BPeMeHEM t H3OTeEPMMYeCKOH peakUMM Np HavasbHO TeMMeparype. 
Tlostomy mpH6smKeHHO MO*xKHO CBA3aTb BeJIMYMHY t C BeNMYHHOK hy 
Ty. V3 (1) u (2) umeem; 


Peay MO OO re 
1 ger gs eE/RT | (4) 
iBHUBaA mocwieqHee Cc (3), NOJyYMM: 
Pee Dee? eae ; (5) 


HM OOpa30M, eCJIM H3BeCTHA CTeMe€Hb pa3JIOXKeHHA B.B. 3a BPeMA 7, TO 
peTuyecKkad BeMyuMHa A serko ompefenutca. Cormacno Annuy (*) u 
iwy, Togecy u XapuTony (*) 3a t; mpeBpaujaerca O—10% B.B. 

Torga mo (5) np pa3joxennn 10% B.B. nNowyuuM: 


A pus =~ 10-4 — 10" cex. (6) 


JIS Temmlepaty pHou 3aBHCHMOCTH Tt; HE€CKOJIBKHX B. B. NOKa3aJ1, YTO BeJIH- 
pA TOxKe YyacTO BeCbMa WanlekKH OT TeOpeTH¥eCKOTO 3HaYeHHA, WdaBat 
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Ha MHOrMe MOpsAKM Kak 6oslee BbICOKHe, Tak HM OOJlee HH3KHe BeJIMUAM 
B xkayecTBe mpHMepa Gombimoro pasCpoca KHHeTHYeCKHX NapaMeTp! 
B Tas. | npuBeyenbl sHauenua E u mpegaKcnonentos Bu A AA TeTpUd 

Ham mpemcraBsineTca, YTO Tak 
KOJeOaHHA BeJINUMHbI IpelIKCMOHeE 
Ta ABJIAIOTCA CJICICTBHEM TOK WaJieK' 


NaGurvgiee 4 


BewuuHbl SHeprHu akTMBauuNn Ew MNpeaKc- 
MOHEHTOB H30TEPMHYeCKOLO PasMOMReCHHA MU 


TelOBOrO BSpbIBa TeTpusa skcrpanosaunn (Ha 15—18 u on 
le MOpAAKOB), KOTOPad NpOv3sBOmy 
Ey CH BCAKMH pa3 MpH onpefeveHuu E 
KKadl lg B lg A Astop a 
ae JIMUHHbI TpeMIKCNHOHEHTOB (Ce3pé 
auuno B umn A), WpeacTaBsAlOWluXx C 
60.0 *| 27.5 @apmep (20) Ooh He 4TO HHOe, KaK 3HaUeHHA 
55,5 *| 24,5 » HJIM COOTBETCTBEHHO 7; TIpH T—->¢ 
52,0 *| 22,5 > 7 Jit YMeHbIIeHHA OWIMOOK H3- 
K 
Se, eae fran ) 9KCTPpanoIALHMH MU MomyyeHuA Oo 
34.9 | 12,9 nee Aerr (12) HalexKHbIX BeIMYMH KHHETHUECK) 
20,3 — | —7,6 **| Annpees (18) mapaMeTpOB HeOOXOAHMO MaKCuMad 
14,4 — | —5,5 ** a G Mak- HO paClUHpHTb Ipelevbl 9KCIEPHMe 
WJ1J1 
-wceceqopanHna. Jlia 3? 
78,0 — |—36,5 **| JlykuH u Porun- Tad SHOT One CCE eH HA 
cKHit (24) Ile OblWvIM H3MepeHbI 3aMa3bIBaH! 


BOCIWIA@MCHCHHA HeECKOJIbKHX  B. 

* Tloncunrano Porwuckum (2). TIpH W3MeCHeCHHH ero BeJIM4MHbI 
** TloqcuHTaHo HaMH MO JJaHHbIM ABTOPOB. 3—5d MOPANKOB, HU H3 MaHHbIxX JP 
THX ABTOPOB MO H30TEPMHYeCKO! 
pa3JIO2%KeHHIO TEX Ke B.B. OBO MO ypaBHeHut0 (1) MOACUHTAHO JWIA Pa3HbIX TMT 
patyp Bpemsa pa3ioxenua 10% HaBeckH B.B. Bce 9TH JaHHble B KOOPAMHAaT 


il 
lg t—- OTMOXEHbI Ha PHC. 1. Oka3amocb, 4TO BCe SKCHEPHMEHTAJIbHbIe Pe3syJi 


TaTbI, OXBATHIBAIOMNe H3MCHCHHe BPeCMeHH PeaKUMH, MOUTH Ha 9 MOpAKOB ( 
OHO CeKYHbI H 10 HECKOJIBKUX JeT), PacnosararoTcs (AIA OLHOFO U TOO Ke B.I 
BOMH3H OHO NPAMOM, COOTBETCTBYIOMLeH BEIMUNHE MpeAIKCNOHEHTA, OM3KOL 
TeEOPeTHUCCKON [VIA MOHOMOJIEKYIAPHbIX peakuuH. Jia ompenqenenua mpeD 
JIOB OTKJIOH€HHA OTIebHbIX CepHH OMbITOB OT cpeqHeH BenuuMHE! E 

puc. | WIA KaxkKJoro B.B. NpOBeJeHbI Be TeOpeTHYeCKHe TPaHHUHbIe MPAMb 
oTmuuaroujneca Ha 1—2 xKxkaJ/MouIb OT cpeqHeH BemuunHD! E, npu Teoper 
yYeCKOM 3Ha¥eHHH A, BbIYHCICHHOM 110 ypaBHeHHto (5). Bxoxamnit B 3TO ypa 
HeHHE Npe9KCNOHEHT B MOKHO BHIUHCJIMTb U3 YACTOTHI KOMeOAHHH MONEKYJBIB. 

Bpuyly Toro, YTO 4aCTOThI BaJICHTHDIX KONeOAHHH XapakTepucTHuecKkUXx py! 
y MHOPHX B.B. HaxO{aTca B mpexenax 1000—1700 cm (1°), uro coorpercTBy 
3—5 -1013 cex™?, To AIA BCEX PACCMOTPEHHBIX 3eCb B.B. MPHHATA OfHa UacTO 
4 -1078 cex"?. Torga lg B = 18,6, a no ypapuenuto (6) lg A = —14,6. 

V3 puc. | BuHO, TO TeMMepaTypHbIe 3aBHCHMOCTH tT; HU Rk, c WocTaTOUH 
TOUHOCTHIO NOLYMHAIOTCA ypaBHeHUAM (3) u (2) COOTBETCTBEHHO C TeEOpeTH4eCK 
MH 3sHayeHuamu A Hu B. IIpu stom AA TPUHUTPOTPHasuOGeHsONa NM HKUAKC 
TeTpHla Ha BCeM [Mamasoue COXpaHAeTCA MOCTOAHHAA BEIMYNHA SHEPFHM aK 
Balun B 30,5-4-0,5 u 35++1 KKkan/MONb COOTBETCTBEHHO. 

Bee cep ombiTos, Jape paHee JIA TeTputa Wenbili Ha6op BeIMuHH 
HM COOTBETCTBYIONIHX HM BeJIMUHH MpeASKCNOHEHTOB (cM. TaO. 1), Tenepb yKI 
J{bIBalOTCA MexK Ay TeEOPeTHYeCKHMH TIPAMbIMH Cc EF 34 yu 36 KKan/mMonb. Bce orks 
HCHHA OTIEJIbHbIX KPHBbIX OT IPAMOH CO cpelHel BemMUNHOH EF waxonaT Kaye 
BeHHOe OObACHeHHe. Tak, pM H380TeEPMH4eCKOM MeTONe HHOra MaKe u3- 
H€3HAUHTebHOrO, HO Mporpeccupyrousero CaMOpazorpeBa HAaBeCKH B.B., T 
OolbIero, YeM BbILNe HavaIbHad TemnepaTypa OMbITa, MMeeT MECTO YBeIMYeH 
TeMilepaTyPHOrO KoappulMeHTea CKOPOCTH PeakI{HH, YTO M MPMBOMNT K yBeL 
YeHHIO, pacueTHBIX BeanuuH E uv B (upsimpie 6 u 7 Ana Terpuna). IIpu uccneyor 
HHH 2K PCaKIMOHHOH CHOCOOHOCTH B.B. NO MeTOLY TeMMOBOLO B3PHIBa KaxKyL 
ca yBenuyenne £ HaOwoqaetca BOAM3H TpaHHUbl BOCIWIaMeHeHUA 43-34 YI 
JIMYCHHA TeMMONOTepb MPH OombuMxX tT; H MOCTeneHHOrO Mepexosa BCMELCTE 
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TO K H3OTCEPMHYCCKOMY Pa3JIOXKeHHIO, a KaxKylleecd yMeHbilenue E umeer 
TO IPH MaJIbIX T;, CDABHHMBIX CO BPCMeHEM IIpOrpeBa HABECKH B.B. 

, AA Kpuctanmuyeckoro Terpuia (ipsMbie 8 u 9) Gonee mpaBMbHBIMH cue- 
T CUHTaTb WaHHble Mapmepa (*°) (mpaMmas 8), momyyeHHbIe npu HeryOOKOM 
Aoxenuu (0,2—1%), rorya kak 2 HuxkHMe TOUKH MpaAMOl 9 Obl paccunta- 


COX a 
y B 6 A oe 
48 4h 36 3 3-30 
ao VW -§ 
| Y l-f 
‘ 
ae = 
— Onl Le 
j 4 
ey cy a 
' -«@ 9 
2000 1000 \600 400 200 00 =\50 GE 
e 14 
0 Were 20 50 g 


‘Puc. 1. Oueprva akTHBalMH MOHOMOJeKYAApHOrO M30TepMuMYeCKOrO pa3s0xKe- 
‘HY WM TeMMOBOrO B3PbIBa B. B. IPH TeOpeTHYeECKOM BeMMYMHE MpexaKcMOHeHTa. 
A — TpuHUTpoTpuasuzoGeH301: a—Typex (1%), 6 — Hoe (7°), ¢ — Auzpe- 
ep(#4). 6B —terpua: 1, 2, 3 — astop cratpu; 3a, e — Jlykun uw PornncKkun (14); 
0 — Xaputou u Augpees (1%); 4— PoGeprcon (14); 5—Kyx au AOerr (3); e— 
Xunwenppyyz (17); 6, 7, 8 —@apmep (1°), Comonuna (18), Ly6osunkui, Mane- 
auc wu Cmupyos. B—rpotus 1’, 2’, 3’— aprop cratbu; 4’ — Pornucknh u 
Marup (22); 5’— Kyk u A6err (1”); 6’ — Po6eptcon (8) 


bI H3 aHHbIX ComoHnuolt (1%) c oveHb rlyG6oKuM pa3ioxwKeHnem (44%), Korga ye 
MeJICH CHJIbHbIM aBTOKaTaH3. Takum OOpa30M, 9HEPruaA akTUBAalluu pa3soxKe- 
UA KPUCTamIMueCcKOrO: TeTpHa paBHa 38 KKaJI/MoNb, T. e. Combe, YeEM WIA 
‘HLKOrO WIM PaCTBOPeHHOrO, MpHMepHO Ha MOJOBMHY TeMJIOTb! IWaBJIeHHA. 

Jlannpie 10 TemoBoMy B3pbIBy (KpuBple J’, 2’, 3’, 4’) Amo M30TepMNyeCKOMy 
a3JIOXKeHHIO TpoTHa (mpample 5’ u 6’) MOKASbIBAIOT 3HAYHTebHBIH pPasOpoc, 
9HEPrHiO AKTUBAIMM ero pasO*KeHNA MOXHO OWeHHTh B 46-+-2 KKam/MOVIb. 
[pH 9TOM JanHbie Pobeptcona (7°) (mpamas 6’) B COOTBeTCTBHH C KPUTHKOM 
yka uw AGerra ('”) He IPHHUMaJIHCb BO BHUMaHHe. 

IIpu na6opaTopHom UcceoBaHHU TeEPpMHYeECKOFO PasOX*KeHUA B.B. MPH Ty- 
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6OKUX cTeneHAX pacnaya YacTO HaOMOAaeTCA ABTOKATAIH3. OLHAaKO POlb aBT 
KaTaJlH3a B OMPeMeIeCHHH CTOMKOCTH B.B., MO-BHAMMOMY, MepeOleHHBaeTc 
NOCKOIbKY IPH XpaHeHHH B.B. AOMyCKaloTCA TObKO BeCbMa MaJIble TIyOHH 
pa3IOKeHHA, KOra aBTOKaTaH3 elle He MpOABIAeTCA. SalaBaxich Monycr! 
MOli CTeNeHbIO pa3zvlOxKeHHA, HampuMep B 1%, CpOK XpaHeHHA B.B. MO?KHO C4) 
TaTb 110 ypaBHeHuto (4), cormacHO KOTOpOMy 

(1%) = 1O0-4eE/RT cen, = 10 teP ie es, ( 


re JT —Temnepatypa xpaHenua B °K. 

B cBa3u C 9THM HEOOXOZHMO MMETb HaflexKHbIN MeTOX ONpeeeHHA JHePrH 
AKTHBaILHH TEPMHYECKOFO pasJIO*KeHHA B.B. | 

V3 ypapuenna (2) u puc. | cneqyetT, uTO HaMOoulee HaexKHO UM MPOCTO 9He] 
THIO aKTHBalHu 000ro0 B.B. (MOCKOJIbKY BCe OHH Pa3JlaraloTcCA MO MOHOMOJI\ 
KYJIAPHOMY 3aKOHY) MO%KHO OMpefleJIMTb NO ypaBHeHHIO: 

E = 4,57 T (ig B — 1g k,), (é 
rae B umeer Teoperuyeckoe 3HaveHHe, PaBHOe YaCTOTe BAICHTHbIX KOeOaHH 
XapakTepHCTHYeCKOH FpyNMbl B MOJeKyJIe B.B. 

C mMeHbieH, HO MOCTaTOUHOH TOUHOCTHIO BeHUnHY E MOMKHO OMpeeUTb 
ypaBuenna (3) 10 BeM4NHe T; BOMM3H Mpedesa BOCIWIaMeHeHHA (TaK HasbIBa 
Mas TeMMepaTypa BCIBbILIKH), COriacHO KOTOpOmy: 

E = 4,57 T (ig t; — lg A). (¢ 
Menbuiad TOUHOCTh MOCIeMHerO ypaBHEHHA CBA3ZAHA C MPHOMMXKEHHOCTLIO ONPE 
TesleHuA 3 ypaBHenna (5) Teoperuyeckoro 3HayeHHA A. IIpeqcraBaaeT uHTepe 
BONpOC O mpeeme MPHMeCHHMOCTH NPHBeAeHHbIX ypaBHCHHH 3aBHCHMOCTH 3anag 
A{bIBAHHA BOCIJAMCHCHHA OT TeMNepaTyPbl MPH aJbHeHWIeM ee MOBbILUeCHHH 

IlockKombky B OCHOBE 34KOHA MOHOMOVJICKYJIAPHOPO PasJIOKeHHA JIeKUT mpey 
CTABJICHHE O AHCCOMMAUHH MOVIEKYVJIbI B P€3VJIbTATe YBEIMYCHHA SHEPFHH BaJIeHT 
HbIX KONIeCOAaHHH, TO eCTeECTBEHHOH TpanhHWeH MPHMeCHCHHA YKa3aHHbIX 3aKOHO 
MepHoctel OyleT BPeMA BOZOy2KReHHA U NepepacnpekeseHHA SHEPrHN BaJIeHT 
HbIX KOeOaHHi CBA3eH B MOvIeKysle, T. e€. BPpeMaA MopsayKa 10°* — 1078 ceK 
Ilostomy KuHeTHYeCKand OOaCTh TeMMepaTyPHOH 3aBMCHMOCTH 3aMa3]bIBaHH! 
BOCIWIAMe€HeHHA, WOKa8aHHas Ha puc. | 3a npeeaMH 9KCNeEPHMeHTa NYHKTUP 
HOH JIMHHeH, OKHA 30eCb OTKMOHATbCA OT NpAMOH, 

3a wuTepec K paOoTe HW WeHHbIe 3aMeUaHHA MpHMHOUy OarofapHOcTb akaJ 
H. H. Cemenosy, ua.-kopp. AHCCCP K. UH. UWlerkuny u npod. A. ®. Benaesy 


MuctutyT xumMuyeckol du3suku Tlocrynuso 
Axkafemuu HayK CCCP 25 V 1959 
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Jloxnagn Akagqemun nayr CCCP 
1959. Tom 129, Ne 3 


PH3HYTECKAH XHMHA 


| 3. A. CHHMLIbIHA, f0. J]. WBRETKOB, X. C. BAP JACAPbAH 
| H 4leH-KoppecnoHjzent AH CCCP B. B. BOEBOJCKHA 


HCCJIENOBAHHE MPMBUTOHM TOJIMMEPH3ALLMM 
HA OBJIY4EHHOM TE®JIOHE 


OHHM H3 BO3MOXKHBIX MeTONOB CO3aHHA HOBbIX MOJIMMePHbIX MaTepHasloOB 
IBACTCA PANalMOHHAA MPHBUTaA NOMMMepH3alluA, B XOMe KOTOPOH NMomMMep- 
K€ MOJICKYJIbl HapallMBaloTCA Ha PauKaiaxX, BKJIOUCHHbIX B PellleTKy OCHOB- 
joro momuMepa nox AeicTBueM OO/1y4eHHA. OTOT THM NOMHMepH3allHH MOET 
POBOJMTbCA B Pa3JIMYHbIX BapHanTax. Ilo-BuquMoMy, HanOosbUIMH MHTepec 
aK C TeopeTHYeCKOH, TAK HM C MpakTHYeCKOH TOUKHM 3peHHA MpecTaBsAeT CIy- 
aH, KOra NOIMMep NosBepraeTcaA OO yYeHHIO B OTCYTCTBHe MOHOMepa H MIpH- 
ATaA MOIMMepHsaluA MpoTeKaeT Kak Mocelyroulad TeMHOBaA peakuua. Ham 
3BeCTHA JIHLIb OfHa paoora ('), B KOTOPOH u3sy4asCA 9TOT BU MpHBUTOH NowH- 
epv3salHH (Ha mpumMepe nomnaTHeHa). 

Pauee B Muctutyte xHMM4eCKOM (pH3HKH MeTOOM J/JIEKTPOHHOrO Mapamar- 
(MTHOFO pesonaHca (9. M1. p.) Obl10 MOKa3aHO (7), UTO paduKasbI, OOpasyroulneca 
(pH OOy4eHHH TedpioHa Y-JyYaMH B BaKYYyMe MPH HH3KOH TemMepatype, oOsa- 
\alOT OOJIbILON NPOMOMKUTEMbHOCTHIO 2XH3HU. log MevicTBUeM KHCMOpOa BOsAy- 
| O=—0: 

a OHH MpeBpallaiorca B MepeKUCHBIe padukabl —cr,—'cr—cr,—, KOTOppIe 
MOrYT COXPaHATbCA IPH KOMHaTHOM TeMnepaType B TEU€HHe HeECKONbKHX Me- 
tALLEB. 

B HacToalleM COOOWIeCHHH OMMCbIBaIOTCH HEKOTOPbIe JaHHbIe MO KHHETHKE 
IPHBUTOH NOMMMEPH3allNN MeTHIMeTakpHslaTa Ha MI€HKaX H3 3TOTO MaTepHaua, 
TAK2KE Pe3YJIbTATbI HCCELOBAHHA ITHX MJICHOK MeTOJOM 9. Il. p. 

Ilnenku Tedbioua TommMHOK 20O—100 w nogzBeprajncb elicTBulo y-s yeh pH 
emmepaType %XHAKoro a30Ta B BakyyMe. BemHuHHa O3bI H3MeHAIaCb oT | Jo. 
10 Mpag. Ilocne oO yyYeHHA MVICHKH BbIepKABAIHC Ha BOSAyXe MPH KOMHAT- 
Holi TemmepatType, mocme vero 3arpyxXaHCb B AWaTOMeTP C MPHUWWINPOBaHHbIM: 
Kanuiapom. J/umaToMeTp B BAKYYMHbIX YCJIOBHAX 3aMOJIHAJICA MeETHJIMeTaKDpH- 
1aToM. OObeM AuaTOMeTpa COcTaBJIAJI 5 MJI, HaBeCKa Teq:IOHa BO BCeX CJIy4aAXxX 
octapiana 0,20 r. Wpupuraa nonmumMepu3alua mpoBpogusacb mpu 50°. Tocne 
POBeJeCHHA NOMMMepu3sallH Ha HeEKOTOPyIO ryOuHy (OObIuMHO He Gombe 15%): 
DACTBOPCHHbIt B MOHOMEpe FOMONOMHMEP OTACMAICA OT MJICHOK Ted)IOHa PacTBO- 
D@HHeM B XJOPOopMe, MICHKH TedOHAa THaTeIbHO OOpabaTHIBaIHCb XJOPOop- 
MOM, H TOMOMOJIMMep OCaxKaICA MeTHJIOBbIM CIMpTOM. TomonoMMep H MWICHKH 
rebloHa AOBOANIMCh WO MOcTOAHHOrO Beca. CpeqHAA AWIHHa NOMMMepHOH Wenn 
P ToMONOMMMepa BEIMHCIANaACh H3 BACKOSHMETPUUeCKUX JaHHbIX 10 Popmyute (*): 


P= 4,15 (100 [y])}5, (1): 


‘ae [q] peipaxxeno B an/r. YpaBuHenve (1) NpuMeHuMO WIA Hed*pakUMOHMpoBaH- 
HbIX MOJMMePOB IIpH OOpa30BaHHH MOJIMMEPHbIX MOVIeKyJI NyTeM Nepeaun WenH 
JM ucnponopuHoHupoBanna. B trad. | coOpanpi pesy/bTaTb! OMbITOB M0 NpH- 
BUTOM MOMMepH3aluu Ha OOy4eHHOM Tedioue. Ha puc. | uso6paxenbl KpH- 
BIC XOa NOJIMMePH3allUH MeTHIMeTaKpuulaTa Ha OOyYeHHOM Tedione. Ha oc- 
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Ta6Omuna 1 


TloaumMepu3alua MeTHAMeTaKpHJlaTa Ha OOyYeHHOM TepJOHE (KOHIEHTpallusA MOHOMepa 
9,08 Momb/a, o6beM QumaToMepa 5 cm3, HaBecka Tedpona 0,20 r) 


ey HauanbHaa 

2 O C OrHomweHHe 

? Toauy. Tlo3a 06- |Bpemsa BpI- seca tpaea bcc romonc- pub ots Bape be 

5 nvweHKu, | WyyeHHa, epxku, | Toro nogume- | sJHMepa K Be- ede: yet ie 

= u Mpax cYTKH pa K Becy cy MpHBHTOTO -408 

Z TedsicHa nowHMepa J1-CeK 

4 = 
if 20 40 p> tile) IL ov 74,00 — | 
2 100 40 2 2,42 0,15 64,00 — 
3 100 a 6 —- ae 29,00 — 
4 100 7 6 1,18 1,46 29,00 24500 

5 20 2 Aes, 1,80 0,90 31,50 24750 

6 100 ai Ne) 1,00 2520 27,60 26800 | 
if 60 2 9 — — 14,20 — 

8 100 Dh 9 0,94 Ce) 12,60 24600 

9 60 {| 4 OR30 4,70 22,80 24500 
10 100 il 4 0,24 5,00 20,20 24480 


HopaHun Ta6n. | u puc. 1 MOxKHO. CKa3aTb CeLyroulee. OMHOBPeMeHHO C MIPUBH- 
TOH MOMMMepusallMel MPOTeKaeT H FOMOMOUMEePH3alluA, YTO OOYCMOBJIEHO, MO-BH-' 
AuMoMy, peakuneli nepeqaun Wel Yepes MO/eKYJIbI MOHOMepa. | 

IIpu gosax ot | no 7 Mpa HayanbHad CKOpocTb CyMMapHOH (roMO- TOC 
NPpMBHTAad) MOJIMMepusallHH ocTaeTca nocroxHHO. IIpu ose 40 Mpay KnHeTH- 
yecKHe KPHBbIe XapaKkTepH- 
B3YIOTCA OOOH Hada bHOM 
CKOPOCTbIO H ObICTPbIM TOC- 
JI€LYIOULHM 3aMeVIeHHeM CKO- 
poctH. OOmlaA cKOpocTb M0- 
JIMMe€pH3alHn YBeHUMBaeT- 
CA IPH YBeIHYeHHH O3bI U 
yMeHbINaeTCA TPH yBeHue- 
HHH UHHTepBalla BPeMeHH 
Mexy OOJyYeHHeM HM NOJIH- 
Mepusaunelt. IIpu ofuHaKo- 
BbIX HaBeCKax Te(pJIOHa H3Me- 
HEHHEe TOJILHHBI MJICHOK, T. e. 
MOBeEPXHOCTH IWI€HOK, He 
BJIMAeCT Ha OOULYIO CKOPOCTb 
NOJIMMepvsallHu. Orcroqla 
culetyeT, YTO CKOPOCTb NOMH- 
MepH3alluu He Opewemaerca 
CKOpOcTbIO Aupy3HH MOHO- 
Mepa B IWICHKH TedploHa. 
Hecmorpa Ha pasmMuHylo CKOPOCTh CYMMapHOH MOMMepusalluN, MOeKy- 
JIAPHBIM BeC TOMOMOMMMepa MMeeT MOCTOAHHOe 3HAYeHHe, PaBHOe, MO-BHAUMOMY, 
TIpeeIbHOMY MOJI€KyJIAPHOMy BeCcy IIpH WaHHOH TemMepaType Awa OObmuHON 
POMONOJIMMePH3allHH, ONpeesAeMOMY PeakIMel NMepelayn Wen 4epe3 MoveKy- 
Jibl MOHOMepa. 

Ilneuku TecbioHa OcTajoTcAd HepaCTBOPpHMBIMH B XsOpodopme axe mocwe 
MIPHBHBKH K HUM 240% (no Becy) MeTHIMeTakpHuata. MccaeqopaHne crTeneHr 
KPHCTaJJIMYHOCTH MWI€HOK TedOHA MeTOLOM AupakWHH PeHTTeHOBCKHX JTy- 
ye TOCe MPHBHBKH MeTHJIMeTakpHlaTa MOKa3al0, TO KPHCTaJJIMYHOCTE 
YMeHbIUaeTCA 10 BCeH TOJIIMMHE IWI€HKH, a H€ TOMbKO B MOBEPXHOCTHOM CyIOe. 
[Ipocroe HasoxeHne MICHKH TOJIMMeTHJIMeTaKPHiaTa COOTBETCTBYIOMeH TOLL 


HbI Ha IWI€HKY TepOHa He MPHBOAMT K 3aMeTHOMY CHW2KeHHIO MaKCHMYyMa pac. 
C€HHHA PeHTTeHOBCKUX sy4el *. 


S 


as 
S 


CmeleHle MeHucKa dunamomemnpa 


| 240 


560 §=480 500 720 tH. 
Puc. 1. Kpuspie xoqa nomuMepusannu MeTHJIMeTakpWwa- 
Ta Ha OO/y4eHHOM TeioHe. Homepa KpMBbIX COOTBeT- 


CTBYIOT HOMepaM OMIbITOB TaOu. | 


* Astopst BblpaxkaloT cBoio ray6okyio OnarogapHocth B. VW. 3pepesy 3a TIpoBeeHHt 
STHUX HCcIeOBaHHH. 
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| Wurepecubie pesybraTbl Obl MoyYeHbI mp HCcMeOBAaHHH ” MeTOLOM 
M. p. Mpolecca MpHBUTON NONMMepHsallMn Ha OGYYeHHbIX MleHKax TecmOHa. 
HM OMbITbI MPOBOAMIMCh B IMIMHAPHuecKOM JuaTOMeTpe (BHYTPeHHHH jMa- 
Tp 0,35 cm; o6bem 0,7 mu). B Hu>KHIOIO 4YacTh usatTometpa (1,5 cm) BBOAMIHCb 
eHKH Tepmona (0,135 r), M AuaTOMeTp OObIMHBIM IlyTeM 3aNOHAJICA B Baky- 
1¢ MeTHIMeTakpusatom. Ilomnumepusa- 
id WPOBOAMNacb mpu 70° B Tepmocrate. 
HaTOMeTP MepHOLWYeCKH BbIHHMaJICA 
TepMocTata, GbICTpO OxJaxKaica oO 
MHATHOH TeMMepaTyPpbl, WOcse Yero He- 
CpeACTBEHHO B AMaTOMeTpe MpoOu3BO- 
JIOCb H3MepeHHe CheKTpa 9. II. p. mie- . 
KTepoHa. Ha puc. 2a noKasana 3a- 
cumocTb //], OT BpeMeHH MOMMepu3a- 
uw (/,u / MHTCHCHBHOCTH JMHUM Mors0o- 
HU WepeKHCHOrO paduKasa NO Hayasa 
JIMMepH3allHH HM B MOMCHT BpeMeHuf). 
DHBad @ yOBJeTBOPAeT ypaBHeHHIO 
aKIMH Nepporo mopsayKa Cc KOHCTAaH- 0 w 
m2 -10-? cex7?. 

Ha pune. 2 6 noka3aHa KpuBad xofa Puc. 2. 3anucumocts J//J) oT BpeMeHu Tomn- 
mel ckopocTu nomumepu3ayuu. Kak Mepusauun (a), kpupaa xoga oOuleli cKopo- 
WHO u3 puc. 2, yMeHbIIeHHe KOHIeHT- crm tommmep usar () 

(MH MepeKHCHOrO pakuKasla MOUTH Ha 

% MpaKTHYeCKH He BJIMAeT Ha OOMLyIO CKOpOCTb NOMMMepH3anHH. OHoBpe- 
HHO C OCIAOJICHHEM MHTCHCHBHOCTH JIMHHM MOrOWeHHA MepeKHCHOrO paH- 
Kasla MOABJIACTCA H MOCTEMeHHO YCHJIMBaeTCA CMeKTP Apyro- 
ro paqukasa (puc. 3). Hlockombky uacrHuHO 9STOT CneKTp 
MepeKpbIBaeTCA CHeKTPOM MepeKHCHOTO PpauKasla, TOUHBIL 
aHaJIM3 ero 3aTpyaHeH. OAHaKO JIA HaGsIOMaeMbIX KOMIIO- 
HeHT pacilemmeHHe WM COOTHOMIeCHHe HHTeCHCHBHOCTeH COOT- 
BETCTBYeT, M0-BHAMMOMY, PalHKaJly MOJMMeTHIMeTaKpMla- 
Ta, CIeKTp KOTOPOrO XOPOLIO H3BeCTeH B JIHTepatype (cM., 
Hampumep, (‘)). 

Crenqyrouluit pacuer MOKa3bIBaeT, YTO B YCNOBHAX Ha- 
WIMX OMbITOB BbICOKOM MPOLOMKUTEbHOCTHIO XKH3HN OOsIa- 
WaoT He TOJbKO MOMMMeTHIMeTaKpHaTHBIe paukasibl, 
IIPHBUTHIe K HCXOJHOMY MOJIMMepy, HO MH «CBOOOXHbIe» m0- 
JIMMeTHJIMe€TaKPHaTHbIe PalHKaJIbl, MPHBOAAUMe K OOpa- 
30BaHHIO TOMONONMMepa. Tak KaK He3aBHCHMO OT oOllel 
CKOpOCTH MOMHMepH3alMn IA TromonomumMepa P paBua 


S 


Cmeujende meluchKa dusamomernpa 


UA 


Puce. 3. CnekTpbl 9. 0. p., MouyyeHuble B XOe NOMMMepH3alNu: a — 
JIMHHM TepekucHoro payuKana, 6 — uacTb cMekTpa payuKala momn- 
MeTHJIMeTakpHuaTa 


100 spem 
sere eee! 


efebHOH BemMunHe 25000, To orcioyqa cmeqyeT, YTO CKOpOCTb KkBajpa- 
YHOrO OOPHIBa MOJIeKYIXPHBIX wWenet k,n” 3HauHTeMbHO MeHbIIe CKOpocTH 
aKIHH Nepesqaun Wen yepes MOeKYIbI MOHOMePA Rep NM (n — KoHIeHTpa- 
i'd MOJHMMePHbIX panuKanos, M — KoHIeHTpalluaA MOHOMEpa), T. e. 


k_. nM 

nep 

ee Y, 
| kon? 2 (2) 
is MNPeAMOJIOZKUTb, YTO CKOPOCTb FOMOMOJ MMe p38 allnu IIPDOT€Kae€T BO BCeM 
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oGbeme J\MlaTOMeTpa, TO HepaBeHCTBO (2) MOXHO 3aNuCcaTb B opme 


Rnep ky a 
—— = 1. 
ky Bo 
re kp — KOHCTaHTa CkopocTH pocta Wenu, a V — CkKOpOcTb roMONOMMepHsé 
Ry 
uuu. TloxcraBuB WHCeHHbIe 3HAYCHHA KOHCTAHT fe =25 000 u Tar aes 
nep 


HM CKOPOCTH TOMONOMMepHsallHH, MpHBeweHHbIe B Tad. 1, MbI aban pee 
wHTepecytollel Hac 1po6u BeHUHHbI NopsyKa |, uro He corjacyeTca Cc HepaBeH 
crBom (2). TakuM 06pa30M FOMONOJIMMepH3allMA, MO-BHAMMOMY, TakKxKe MporTe 
KaeT TOJIbKO BHYTPH MI€HKH Tec:loHa, Te KOHCTaHTa k, 3HaYHTeJIbHO MeHbIII 
BCIeCTBHe ac:pdektTa revs. 

Panee 6b110 moKa3auHo (7), YTO MPH MporpeBe B BakyyMe TeqlOHa, Comeprxa 
ero MepeKHCHbIe PaluKaJIbl, MpOHCXoANT OOpaTHMOe OTIMEMIeHHe Mole 
KHCIOpoya c OOpas0BaHHeM payuKasloB Tuna-R. 


+. CF, Gh asGhae= 


TlocraBsleHHbIe HaMH OMbITbI NOKa3aJIH, TO oOuyYeH HBT Te*bIOH, BbIAep2KaHH bul 
Ha BOSyXe, a 3aTeM B TeyeHHe 2 4aC. MporpeTbiit B BLICOKOM BakyyMe mpu 190° 
He BbI3bIBaeT MOMMMepH3alluio MeTHIMeTakpuuata. JloOonbITHO, 4TO roMOTIOWIH 
Mepv3allHA B STHX YCOBHAX MPOTeKaeT, XOTA H C MeHbIUeH CKOpOcTbiO. BosMox 
HO, 39TO OOBACHAeTCA TEM, YTO BCMeACTBHe NMOMApPHOTO acpdexkta, BbI3BaHHOM 
BJIMAHHeEM aTOMOB (propa, paduKasbl Tuna-R  serue OTPbIBaloT aTOM BOMOpON 


OT MOJICKYJIbI MOHOMePa, YM IIPHCOCAHHAIOTCA K ABOHHOH CBA3H i 


GHe CHe 
| | 
Riad CHa Ce COCK er He tel saa 


VUucrutyT xXHMMuecKolt (bu3HKH Tlocrynuae 
Akajlemun Hayk CCCP 28 VII 1959 


@yv3nko-XHMHYeCKHH HMHCTHTYT | 
um. JI. A. Kapnosa | 


UMTHMPOBAHHAA JIMTEPATYPA 


1D. Bal hanti ney cAsG lines. G. Aiden; De Maetiz. Ja potvmemoc 
AV9. (959)5. 97010; J1. Al Bema Ee Walla Diy Ori ols eee aoe ae 
fO. C. JlasypxKun, B. B. Boepogckuh, JAH, 122, 1053(1958). *N. Furman 
R. Mesrobian, J. Am. Chen Soce 76) 3281-9 (954)s 6 * Kn) eAm oie ee 
H. W. Melville, D. W.Oyvyernatltl, D. Hy Whidit en, Trans. Parad. Socuae 
1133 (1958). | 
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Joxknagn Akagemunu nayx CCCP 
1959. Tom 129, Ne 3 


PHSHIECKAA XHMHA 


A. ®. BEJIAEB 


O CBA3SH CKOPOCTH BECILJIAMEHHOLO TOPEHHA 
SAbIMHOTO NOPOXA.C EFO KHHETHYECKHMH KOHCTAHTAMH 


(ITpedcmaeaeno axademuxom B. H. Kcudpampvessim 9 VII 1959) 


B pesybTate pafla paGot ('~*) ycraHopmeHo, YTO mp ropeHuH MOpoxoB H 
bIBYATHIX BELIECTB MPH aTMOCdepHOM HU Oomee BHICOKUX aBIeEHHAX PeakWLHA, 
eWeA}Ollat CKOPOCTb FOpeHHA, HAeT B ra3so0Bol chase, re HW BbiemAerca 
HOBHOe TeIO MpeBpallenuaA. B cityuae eTYYHX B3PbIBUATHIX BEUIeECTB (K KO- 
bIM OTHOCATCH OCHOBHBIC ApOOsmNe B.B., HCMOMb3yeMBIe Ha MpaKkTHKe) 
opaxn (basa co3flaerca ucnapenuem (},”).¥ HeNeTYUUX. Ges bIMHBIX MOPOXOB 
opan cpa3a co3flaerca ra3suduKanunen (3), a TakxKe AucneprupoBanuem (4), 
. WYTeM OOPa30BaHHA AbIMOra3s0BOl CMeCH, KOTOPad Mp cropaHHu BbILeAeT 
HOBHOe TeMIO. CKOPOCTb peakUMU BIa3OBOH (HJM AbIMOrasOBOH) (pase BO3pacTaeT 
ABJEHHEM, MOSTOMY TPH CpeHUX H OOJIbIUMX WaBJIGHHAX HMe€HHO OHA UeT 
yavOOJIbINeH CKOPOCTbIO; TeMJIOBOH MOTOK H3 30HbI PeaKILMH B ra3sO0BOl MWK 
ora30BOH (haze BbISbIBAeT Pa3sIOKeHve UH UCMapeHue KOHJCHCHPOBaHHOK 
BbI. B pesyJibTaTe HaOsiOLaeMaA CKOPOCTb «HCYe3HOBeHHA» MocseqHeH (CKO- 
PTh e€ HCMapeHHA, TasuuKalHu, AMCHeprHpoBaHHA) MpH B3HAYHTebHbIX 
BACHHAX OMpeesAeTCA, B OCHOBHOM, peakllvelH B ra30BOH UH AbIMOra3soBoli 
Be. 

|B pesyaptate pa6or IT. ®. Tloxuna (*) B HacTosmee BpeMA YCTAHOBJIEHO, 4TO 
DIpeWeIeHHbIX YCJIOBHAX MpoOlecc pacnpocTpaHeHHA TOPeHHA MOXKET BBIBEI- 
rbCA TOJbKO peakllHeH B KOHJCHCHPOBaHHOH cba3e. Ec yMeHbuaTb JaBsieHue, 
A KOTOPOM HeT ropeHue, TO eTyYHe B.B. IPH HEKOTOPOM JaBsIeHHH Nepe- 
10T ropeTb. B cmyuae xKe Oe3bIMHOFO NOPOXa M HEKOTOPHIX Apyrux BellecTB 
JIOCTaTOUHOM CHHXKe€HHH aBJICHHA BOSHHKaeT OecnwiaMeHHoe ropeHnHe. 
\Tlpu tapnenuax 2 MM pT. CT. H MeHbINe MOPOX FOpHT coBepIeHHO 6e3 ma- 
HH; MOPOXOBad MasO4UKa Kak Obl «TAaeT» CO CKOPOCTHIO, 3HAUHTeEIbHO MeHbIeH 
)pOcTH TOpeHHA MpH aTMOcHepHOM MaBJICHHU, T. €. MPH HaHYMH MaMeHH. 
XWJIOM TIPHBeJeHbI yOCMMTe/IbHbIC LOKAZATeIbCTBa TOTO, YTO 6ecnIaMeHHoe 
DeCHHE BHISbIBAeCTCA Peakluel, HyuleH B KOHJe€HCHPOBaHHOH cha3se mMopoxa u 
IPOBO*KMarollelicA MHcneprupoBaHHem. 

|B cpoe Bpema apTop (?) MpHMeHH TeOpHio pacnpocTpaHeHuA TOpeHHsA BIra- 
k, paspuTyto A. B. 3enpnopuyem u JI. A. Opanx-Kamenenkum (5), k cryyaro 
DCHHA HCMAapAOUleroca B3PbIBUATOFO BeLLeCTBa — HUTPOTUKOA, Pe peakWwuAa 
BeOMO HeT B rasoBoli case. Bpi10 MOKa3aHO, YTO HCMOb3OBaHHE TEOPHH MaeT 
DOULEM MpaBHJIbHbIM MOpAAOK CKOpOCTH paciipocrpaHeHHA TWiaMeHH HHTPO- 
HKOAA, uTO Opwio oTmMeuenHo H. H. Cemenospim (8) 

| Heynaunpim MOMe€HTOM paOoTb! aBTopa (*) Oblia MOMbITKAa PpacCMaTPHBaTb 
HOBHYIO PeaKIIHIO KaK MOHOMOJICKYJIAPHY1O, 3aBHCALly!I0 BMecTe C T€M OT 
tla CTOJIKHOBeHHH. B eHCTBUTeMbHOCTH OCHOBHY1IO peaKIHio cuelyeT CuH- 
hb OHMOJICKYAPHOU, YTO H ObIO0 CeaHO aBTopomM (”). B HacTroalleH 3aMeTKe 
CCMaTPuBaeTCA BOMPOC O BO3MO%KHOCTH MPHMeHeHUA Teopun SembloBuua K 
yaio OecnviaMeHHOFO FOpeHHA, T. e. K CyualO, KOFa peakWHA UMLeET TOMbKO 
OHJ@HCHPOBa HHO (base. SembgoBuyem (*) ObluIO MaHO BbIparkeHue (Ha OCHOBe 
eli TEOPHH) IH CKOPOCTH pacMpocTpaHeHHA B BeUleCTBe TENMOBOH BOJIHEI 
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9K30TEPMHYECKOM PeakIHH, HAyWeH B KOHJ€HCHPOBaHHON haze 


fi 


: f omQpBI-P/Rta Rha oo ( 
BS 5 (Trg) \ nXp E : 


ceK 


3yecb WU — CKOpOCTh ropeHua (CKOpOCTh pacmpocTpaHeHHA TENJOBOK BOJIHBI, 
0 —IWIOTHOCTh BeLIeCTBa; Cp— yAeJIbHad TeIWIOeMKOCTb; 7,— TemmepaTyp 
Ha «Pop sAeH» NOBEPXHOCTH BelleCTBa (MaKCHMaJIbHad TeMMepaTypa KOHJeHCL 
poBaHHol (pas); 7,— HadaIbHad TeMMepaTypa BellecTBa; 1] — KoacbUHer 
TeMJIOMNPOBOAHOCTH pellectBa; B — mpesaKcnOHeHUMaJIbHbIM MHOKUTCIb KOE 
CTaHTbI CKopocTH peaxunu; E —  9Heprusd akTuBallun, RK — ra30Bad MOCTOAHHAS, 

Bowona dopmysy (1), SembqoBuy craBus 3aqauy — ompeeuTb cKOpoct 
NepeMeUleHHA PpaHHLUpl OypHoro BCKHIMaHHA JIETYYAX B3PbIBYATHIX BeLIECTB H3-3 
peaKIUMH B KOHCHCHPOBaHHO (pase HM yCIOBMA, IPH KOTOPHIX Takoe OyPHOe BCK 
MaHHe BO3MOxKHO. Ho oveBugHO, 4TO3Ta 2%Ke CPopmyuia (1) 6e3 Kakux-1HO0 u3Mt 
HeHHH MOXeT ObITb IIPHMeHeHA K CJ1y4alo OeciIaMeHHOrO rOpeHHA MOpOXa B Be 
KyyMe, Kora pacpocTpanenue peakMU OCYIIeCTBIAeTCA peakilvel B KOH} 
CHPOBaHHOH (pase HM MPHBOLUT K AHCMeprupoBaHHw BelllecTBa. 

[IpopeyeM COOTBETCTBYIOULMH MOACueT WIA MHMPOKCHIMHOBOTO Mopoxa, er 
KOTOpOrO BCe HeOOXOAHMbI€ KOHCTAHTbI H3BeCTHbI. SHaYeHHA Pp , Cp, N OF 
peqeenbt JaBHo. Kuneruueckue KouncTanTpl Bu E y pa3iMuHblx aBTOPOB 3Hé 
YHTeJIbHO OTIMUaIoTCA. Ho OHH BXOJAT B BUAe NponsBeyenua Bl E/RT, , KOTODC 
HU3MeHHeETCA Maso 10 cpaBHeHuio c Bu E B oTgembHocTH. Mpi ucnomb3yeM Jat 
Hpie Anwpeepa H CaMcoHoBa MO pa3.sIOxKeHHIO MHPOKCHIHHAa B Bakyyme (® 
Suauenua T, u QB ycuIOBUAX OecnaMeHHOrO TOPeHHA MHPOKCHIHHOBOrFO NOPE 
xa ompeyenenpt [loxusom (*). HeckombKo paHbie BemHunHa 7, KOCBEHHbIM Mé 
TOZOM Opa oueHeHa JlelinyHcKum (°). [IpHBowqum cooTBeTcTBYy!OUlWe YHCJICHHb 
3HaueHuA. p = 1,6 r/cm®; cp>= 0,29 kaa/rpan-r; y = 5,5-107* kan/cm-cek - rpaj 
Q = 80 xan/r, B = 10!" cex?; E = 44600 kan/Monb; T,=573° K (~300° C 
T,= 363° K. (Ycrottunpoe OecnameHHoe ropeHue MMPOKCHJIHHOBOTO lOpox 
B "BaKYYMe HaGsioxasmocb Tloxu0M JIMUIb pH HavambHOH Temmepatype 90° | 
vw Blue.) [loqcraBiad Bce 9TH 3Ha¥eHHA B dcbopmyay (1), nonyuum u = 
= 3,4 10 cm/cek. OnbiTHoe 3Ha¥eHHe CKOPOCTH GecIaMeHHOrO rOpeHHA, H3Mé 
penuoe Iloxunom nput = 90° C, coctapusert 8 -10~* cm/cex. Takum 06pas3om, Bb 
YHCIeHHOe 110 (opmMywte GembqOBUYa 3HAYeHHe CKOPOCTH OecnaMeHHOrO rope 
HMA OKa3alOCb MIPHMEPHO B Ba Pasa HMXKE ONMbITHOrO 3HaYeHHA, TO ceLye 
CUHTATb XOPOIIHM pe3yJIbTaTOM. 

BosmMoxHas omHOKa B oleHKe B u E nomHOCTbiO MepeKpbIBaeT NOMyUeHHC 
pacxomyenue. Kpome Toro, “3 Bua dopmysibt (1) OVeBHIHO, YTO B OCHOBY € 
SeIbLOBHYeM MOMOKEH MpOcTeHiHH MOHOMOJeKYyJAPHbI 3akon. Ecan B Jel 
CTBHTCJIbHOCTH KHHETHKA CJIOXKHEEe, TO 3TO HE MOXKET HE CKA3aTbCA HA KOHEUHO 
pesyptate. Ilostomy Ha myumiee cormacHe M@XxKLY OMbITHBIM H BBIUMCICHHBI 
3HaYeHHeM, MO CyIIeCTBY, HeIb3A H PaccuHTHIBaTb. OOpaTUuMcs TeNepb K 3aBHC} 
MOCTH CKOPOCTH TOpeHHA OT JaBIeCHHA HM HavaIbHON TemMepaTypH. B o6pmHp 
YCIOBUAX MpakTHYeCKOFO HCNOMb3OBAHUA CKOPOCTb FOPeHHA BOSPAacTaeT C MaBu 
HHeM; STOT (akT — OCHOBa BHYTPeHHeH OanmucTuKu. Tloxumom (*) 6pim0 yer: 
HOBJI€HO, UTO B HHTepBawe WaBseHHu OT 2 Jo 30 MM pT. CT. CKOpocTb 6ecnaMel 
HOTO rOPpeHHA MOPOXa He 3aBUCHT OT aBJICHHA; ITOT (haKT MOMHOCTHIO OObACHAE 
ca dbopmysou (1): B Hee He BXOJUT HU OHA BENMUMHA, 3aBUCALAaA OT aBJeHU! 
Jimmmb c JaBsenus 70 MM pT. CT. CKOpOcTb ropeHuaA MOpOxa HauMHAaer yBeTHU 
BaTbCA. BuyuMoe MaMa NOABAAeTCH MPH Gomee HU3KOM JaBJICHHH, HO OHO Ci 
Ooe HM HaXOMMTCA Ha 3HAYHTeEbHOM PacCTOAHUH OT NoBepxHOcTH Mopoxa. T 
Mepe MOBbILNeHHA aBJICHHA IIaMA CTAHOBHTCA Ape u puOMKAeTCH K TIOBep: 
HOCTH. OveBuHO, Ip JaBsenuu 70 MM PT. CT. TeMOBOM MOTOK 43 30HbI MwiaMer 
y2Ke HAYHHaeT YCKOPATb PasOr*KeHNe KOHLeHCHpOBaHHO (basi. Ilo Mepe Jam 
HeHwero pocta aBMeHHA CKOPOCTh rOPpeHHA YBEMUMBaeTCA HMCHHO 13-38 yCK 
PeHHA peakUMH BTrasoBOH UJIM AbIMOrasOBOH (chase H COOTBETCTBEHHOTO YBeHY 
HHA TEMIOBOrO MOTOKAa H3 30HbI WIaMeHH. 
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Corsacno [loxuny (*) cKkopocrb 6ecnmamMeHHoro ropenHusA Opicrpo pacrer c 
JMYCHHEM HavaIbHOM TeMMepaTypbl; IPH yBemHYeHHU TemnmepatypEl oT 90 
140° C cxopocrb Bospacraer or 0,08 cm/cex jo 0,14 cm/cex, T. e. B Peis 
a. Takoe yBemMueHve CKOPOCTH ropeHHA MOET ObiTb MOyeHO U3 POPMY.bI 
IbAOBNYA, ECM MPEANOIORKUTH, YTO MPH YBeIHYeHHM HadaIbHOH Temmepary- 
/ or 90 yo 140° 7, yBeruunBaetca na 10° u cranoBurcs paBHoli 583° K. 
O TIpeMOO*KeHHe KAK KAYCCTBEHHO, TaK H KOJIMYECTBEHHO MOJIHOCTbIO Coryia- 
eTca C BbIBOLaMH JleHmyHcKoro (*) 0 xapakTepe pocta 7), B 3aBucuMoCTH OT 7). 
Takum o6pa3om, dopmy.ia Sempbgosuya (1) xopomo onncprBaer OecnaMeHHoe 
penve Oe3qbimHoro mopoxa. [Ipu stom mpaBwibHO momyuaerca Kak aOcomMOT- 
A BEJIMYMHA CKOPOCTH FOpeHHA, TAK HW OCHOBHHIe (PYHaMeCHTaJIbHbIe 3ABHCHMO- 
CKOPOCTH TOPeHHA OT [aBJICHHA WH HayaIbHOH TemMepaTypbhi. Sfecb BaxKHO 
[4ePKHYTb cleyrouee OOcTosTembcTBO. BpunciaTb CKOPOCTbh ropeHuaA 10 
jpmyvie (1), KOHeUHO, He UMeeT CMBICIa. CKOpocTb ropeHUA ABSeETCA BeEMUH- 
jd, M€TKO U3MepAeMOM Cc BEICOKOH ToUHOCTHIO. IlostTomy BecbMa CylecTBeHHOM 
aeTca OOpatTHaa 3agaua. [IpeyqnonoxKuM, TO MbI 3 ONbITa yCTaHOBHK 3Ha- 
He CKOPOCTH POPeHHA H 3aBHCHMOCTb OT aBJICHHA HM HavaIbHOM Temnepary- 
I; MOMb3yAacb cbopMysov (1), MbI MoxeM CLeaTb BaXKHbIe BLIBOLbI O XapakTepe 
PeCHHA, YCTAHOBHTb, JeHCTBMTeIbHO JIM Mbl HM€eM JleIO C TOPeHHeM, CBA3AaH- 
IM C peakIHeH B KOHJCHCHPOBaHHOH (hase, H YTOUHHTb HEKOTOPbIe TpyAHO oMpe- 
muMbie Napamertppi (LE, 7, UT. J.). 

B cBoe Bpema aBTopom ('°) Opwio u3y4eHO GecraMeHHOe ropeHHe rpemyyeli 
yTM (B BaKyyMe) H Ompeyemena ero cKopocTb (0,4 cm/cex). Benuuuna 7, Waa 
cIVIaMeHHOrO TOpeHHA rpemyyeH pTryTu usMepenua [Iloxunom. IIpuHumaa T= 
320° H MCHOMb3yA WaHHbIe O KHHETHUCCKHX KOHCTAHTAX, HalieM, YTO CKOPOCTb 
ciimaMenHoro ropenua U rpemyuelt pTyTH, BbIyHCMeHHaHd MO ypaBHeHHto 
), B H€CKOJIbKO Pa3 MeHbIMe CKOPOCTH, yCTaHOBJI€HHOH u3 OnbiITa. Cormacue 
TOM CJIy¥ae HECKOJIbKO XY2Ke, VEM B Cy4ae NHPOKCHJIMHOBOTO NOPOXxa, HO 3Ha- 
HHA KMHeTHYeCKHX KOHCTaHT (£, B Tak xe, KaK HU Ty) WIA Tpemyyelt pryTu 
'Hee HayexKkHbI. MoxkKHO B uTOre mpesnomaraTb, YTO CKOpocTb OecnaMeHHOrO 
ipeHuA Tpemyyel pTyTH TakKxe LWeIMKOM ONpekemAeTCA peakiMeli B KOHJeHCH- 
)BaHHOH (base, 4TO u Ono MOcTymupoBano Tloxunom (4). 


ro 7, H€H3BECTHO), MOKa3bIBaeT, UTO CKOPOCTb rOPeHHA ero B BAKYYMe MOET 
(peMeATCA MpocTeliiweH MOHOMOJeKYIAPHOH peakiuel B KOHMCHCHPOBaHHOH 
a3e TOJIbKO B TOM Calyyae, ecmH 7,>500°. Ec mpsampie u3MepeHuA NOKayT, 
lO 3HaueHHaA 7, MeHbINe, TO H3 ITOTO CTeLyeT CemlaTb BbIBOL, YTO XapakTep 
HHETHKH Oovwiee Cu1OXKeH. 

| B ycnoBuax MpakTH4ecKOrO TIPHMeHeEHHA, B YaCTHOCTH, B YCIOBHAX MOpo- 
DBOrO PaKeTHOFO ABHTaTeJIA, OCHOBHAA PeaKWMA HeT B asOBOH WIM JbIMora- 
BOH dbase. Pa3m0x%xKeHHe KOHJCHCHPOBaHHOH (a3sbl B 9THX YC/OBMAX BBIbI- 
eTCA, mpexkyle BCero, MOTOKOM Telia H3 30HbI IWIaMeHH, TOUHEe, 3 30HbI ra3zo- 
IX HJIH AbIMOra3OBbIX peakiluH. Tem He MeHee, H3yYeHHe Pa3JIORKeHHA KOHJEH- 
{POBaHHOH (pa3bl MpeAcTaBsAeT OOMbIIOH HHTepec: Mpowecc pasO*wRKeHHA Ha- 
HHaeTCA B KOHJ@HCHPOBaHHOH (haze HM NOCeCAHAA ABIAeCTCA «NOCTABILUKOM» 
DOLYKTOB B OCHOBHY10 30HY, OMpesemAroulyio cKopocTb ropenua. IIpupeyen- 
1@ BbILe MPHMepb! MOKA3bIBaIOT, YTO IPH HCCeAOBaHHAN Mpolecca mpeBpalse- 
Hl B KOHJeHCHpOBaHHOM tase HCMOb3OBaHHe TeOpHh SembAoBuYa ABIAeTCH 
OOXONMMbIM HM JOJIXKHO MpHHECTH BeCbMa OOJbLITyIO MOb3y. 


MucruryT xumMuyeckoH usuKu Ilocrynuso 
Axkayemun Hnayk CCCP 27 VI 1959 


UMTHPOBAHHASA JIMNTEPATYPA 


/ 1A. 0, Beases, KX, 12, 93 (1938).? A. ® Beaaes, KX, 14, 1009 (1940). 
d.B.3enapnosnun, KOTO, 12, 498 (1942). 4 1. ©. Moxua, OusuKa psppipa, COopH. 
2, Van. AH CCCP, 1953, crp. 181.5 A. 5.3eapngonuy, LA. Opank-Kameneu- 
i, )K®X, 12, 100 (1938). ®° H. H. Cemeuos, Yen, cus. HayK, 23, 251 (1940); 24, 434 
p40).*? A. ®. Beases, Joxr. qucceprauua, M., 1946. Ske A: HAp ees, B.C. Cam- 
bHOoOB, JAH, 114, 815 (1957). 9 3. HW. Apuctrosa, O. VU. Jleinyuckuh, KOX, 
, 1391 (1946). 1° A.®. Bernsen, A.E.Beasesa, K®X, 20, 1381 (1946). 
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Jloxnaynn Akangemuu nayrx CCCP 
1959, Tom 129, NM 3 


XHMHYECKAA TEXHOJOMH. 


Ujen-koppecnonjent AH CCCP HO. Ff. MAMEJIAJIHEB, 
r. M. MAMEJIAJIMEB, Tr. H. CYJIEAMAHOB u JI. 7. KAUHEBA | 


KATAJIMNTHYECKHH PE®OPMHHY JIETKOFO MACJIA, 
noJIYYEHHOrO MPH MHPOJIM3E HE®TAHbIX JUCTHJIJIATOB 


B mocmequee BPeMA, C MWeIbIO PpaClIHPeHHA PeCypCoOB STHJeHa, NPONveH 
GeH30O/la, TOMYOa HU KCHJIONOB, Mpolleccbl MMpoOH3a Tas00bpasHbIxX YIrieBoR 
POJ0B HW HecTAHbIX JMCTHJATOB MOJIYYHJIM WHpoKoe MpHMeHeHHe B HedTaHc 
HM HecbreXUMHYeCKOH MPOMbILUJIeHHOCTH. 

TIpu muposmuse B 3aBHCMMOCTH OT COCTaBa CbIPbA H YCJIOBHH MHMpPOreHHo!l 
pacnaga, Hapany c raz006pa3HbIMH OsePHHOBbIMH YIvIeBOAOpoAaMu OOpas3yerTc 
TakxKe 20—30% cmouibl, SGoraTOH OeH30JIOM, TOJIYOJIOM, KCHJIOJIaMH HW Apyruny 
ayIKHJIapOMaTHueCKUMH yrueBoqopoqamu. Hamu Obl npoBeyeH pa uccreq 
BaHHi 0 KaTasIuTM4ecKOMy peOpMHHTy JIerKOTO MacCJia, NOJyYeHHOrTO Mf 
Pa3JIMUHbIX pexkKUMaX MMPOM3HOrO NpousBoscTBa. Bpwio NoKa3aHo, 4TO B ycs 
BHAX YMePCHHO-NOBbIIeHHOrO aBseHHA (3—5 atm, npH 400—500°) Han ask 
MOCHJIMKaTaMH TpOucxXo_uT rayO6okKoe mpeoOpaso0BaHHe CofepKallHxcaA B Je; 
KOM MaCJle aPOMATHYeCKHX MW HeMpeJeMbHbIX YFJIEBOAOPONOB CO 3HAUHTeJIbHBI 
YBeJIHY€HHeEM MPH 3TOM BbIXOJa OeH30ua, TOyOa WH KCHIONOB (17°). 

B Hactosmel paOoTre NPHBOAATCA OCHOBHbIe Pe3YJIbTaTbl HCCJIeqOBaHH NT 
KaTaJIMTH¥YeCKOMY PePOPMUHTy JIerKOrO MacJla NUPOH3a TARKeMOFTO WMCTHIIA’ 
HOFO CbIPbA C LeJIbIO YBEJIMYeHHA BbIXOJa HASKOMOJIEKYJIAPHbIX aPOMATHYeCKE 
yrJIeBOOPOAOB, H OosIee NOAPOOHO paccMaTPHBaeTCA BOMpoc O KcHusIONe H eI 
w30Mepax. 


OIKcnepHyMeHTaAbHaA UWAaACThH 


B kKayecTBe HCXOQHOPO CbIPbA ObWIO HCHOIb30BaHO JIerKOe MacJIO MMpoOH: 
TAKEeMOFO AMCTHMWIATHOTO CbIpbA OakMHcKOorO 3aBojla «Hedreras». Iponyt 
BbIKHNaJI B HHTepBasie TeMnepatyp 47—250°; ynembubiii Bec ero Oni: 0,874: 
n> 1,5068, cpeqH. Mom. Bec 126, HomHOe UucsIO 61, BecoBoe cofepxKaHve HeNp 


Aembubix 30%, apomaTuueckux 63%, HapTeHOBbIX H MapadPHHOBbIX yrsaeBoRop 
qos —7%. OnbiTbl MpOBOAuANcb Ha MaOopaTOpHOH ycTaHOBKe MpOTOUHOT 
Tua NOX AaBeHveM. Bpwio H3y4eHO BJIHAHHe TeMepaTypbl, WaBseHusa, ckKe 
pocTH Ha mpotiecc. 

XapakTepHMCTHKH KaTaM3aTOB, MOJYYeHHEIX IPH pa3sJIMYHbIX TeMMepatypa: 
mpHBeyeust B TaOm. | un 2. 

Kak BUQHO H3 JaHHbIX Ta61. 1, BycnOBHAX peaKUHH MpoucxogUT ray6oKa 
XHMHYeCKaA CTAOWJIM3allMA HeMpeebHbIX COeMHEHMM, TO NMOATBepxaeTC 
CHM2KeHHeM HOAHbIX 4Hces OT 61 B UCXOHOM chIpbe Fo O—1,5 B Katamnaate. 

HaOmogaetca 3HauuTebHOe yBeIHYeHHe COLep2xKaHHA HUSKOMOVICKYJAPHb 
apOMaTHYeCKHX YIIeBOROPOAOB, YTO TaBHbIM O6pas0M MpoucxoHT 3a cu 
riiyOokoro mpeoOpasoBpaHuA COdeprKallMXCA B HCXONHOM MPOykKTe BBICOKOK! 
NAULMX AJIKMIOeH3OIOB HM HelMpeeubHbIX COeMHHeHHli. Tak, B pe3ybTa’ 
OMHOKpaTHOH MepepaOorku npH 500° BbIxo, GeH30/bHOH, TOMYONbHO! 
KCHIOIbHOH paki yBenuuuBaetca oT 7,6, 13,3, 12,1% B cBIpbe no 12 
22,0, 19,2% B KaTamusate (Ta6n. 2). 
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Ta6b6auua i 


Bansanne Temnepatypbl Ha mpollecc KaTamuHTHYeCKOrO peopmMuHra sJerKoro macula 
NHPOJIH3a TAMEMOPO NHCTHIJATHOTO CbIPpbA 
#lapnenue 5 atm; ckopocts 0,5 1 Ha 1  KaTamusaTopa B 4ac; NposOMKUTeNbHOCTH 50 MHH. 


450° 


500° 


520° 


#aTCPHAIbHbIN Oamauc, 


Bec. %: 
Kataiu3aT — |90,3/86, 7/83 ,0 
Tas PZ e Ol Os 7 imone 
Koxe = on 2/553 6) 96,.0 
| Tlorepu, % Se eS) AAO aa 
|PAKUHOHHBIN COcTaB, 
1%: 
Hau. kun. °C 47 |40 140 {42 
mo 7165; APOE) eta8 
76—78 I AA ORr(l| TORS) 
78—83 Wold ioe oi) 
83—88 {es 0,910, 91058 
88—95 AG OLOEO} Si Oso 
95—103 4,4) 1,0} 0,9] 0,8 
103—108 4,8] 0,9) 1,0} 0,7 
108—113 130/20, 5/22, 4)25,5 
413—118 ee MO Oi Ono 
448—125 DANG) 7h kOocoile 4b (6, 


425—132 
432—134 
134—146 
146—149 
149—160 
160—165 
165—175 
175—180 
180—185 
185—200 
Kouen otrona, °C 
Obmuk Berxon, % 
Octatox, % 


> % 


Vonnoe uncano 
Cyabppupyemocts, % 


450° 500° | 520° 


2,5 |0,8 [0,6 |0,9 
1,3 10,4 |0,6 0,9 
12,1 |16,0 |19,2 {18,4 
1,4 0,9 |1,2 10,8 
6.3. [550ulso0 14,0 
Vals eh ER RASC A 
6.0. 1.6.) 26. 134 
9:7 48 128 123.0 
3,0 (tb 129° 14,3 
08. 13. enon 
201 |200 [200 |204 
74,1 178,7 |83,0 |80,2 
24,2 119.9 |45,0 |16,8 
4.7) gr le GSO 
0,8748]0,8642|0,8698|0,8770 
1,5068|1,5088/1,5410/4 ,5108 
60,97 [0,0 |0,0 {4,57 
93 (90 {96,6 99,2 


Ta6Omuuna 2 


XapakTepHcTHKa apomMaTHyecKuX pak 


@®pakuua 78—83° 
Bpixoyq Ha KaTamH3aT, % 


Wonuoe uncano 
Cymbdupyemocth, % 
®pakxuuna 108—113° 
Bpixoy Ha KaTamH3zaT, % 


20 
dy 


Vonnoe ucso 
Cyabcdupyemoctb, % 
M@pakuuna 134—146° 
Bprxogq Ha KaTamu3zaT, % 
420 
4 


Yonnoe uncano 
Cyabipupyemoctb, % 


Jlerkoe 


MacJ1lO 450° 


| 500° | 520° 


42,0 12,0 
0,8695| 0,8690 
1,4968| 41,4970 
0,0 0,0 

95,8 96,7 

22 3 25,5 
0,8676| 0,8654 
14,4976 1, 4960 
0,0 0,0 

100° 97,1 
19,2 18,12 
0,8636| 09,8645 
1,4968| 41,4980 
0,0 0,0 
98,0 100,0 


B ra6a. 3 mpHBO_UTCA yreBONOPOAHbIM COCTaB Y3KHX OeHSOJIbHbIX, TOJY- 
IbHbIX H KCHJIOJIbHbIX (ppakWHH UCXOMHOrO Jerkoro MaCJla HW KaTaJM3aToB, M0- 
JYCHHbIX TPH Pa3JIHMUHbIX TeMMepaTYPHbIX PexKHMaXx. 

XapakTepHbIM JIA JaHHOoro Mpoluecca ABJIAeTCA TO, YTO HapsATy Cc yBeuye- 
1eM OeCH30JIbHOM, TOJIYOJIbHOH HW KCHJObHOK (pak MpOuCcXxoAuT TakxKe 
AUHTeIbHOe MOBbILIeCHHe COepKAHUA COOTBETCTBYIONIUX APOMATHYECKHX yrvle- 
LOPOOB B STUX (PpakIHAX, B TO BPeMA KaK COfepKaHHe STHX Ke yrieBolo- 
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POOBB SeH30bHOM, TOMYOAbHOM HM KCHJIONbHOM PpakWUMAX MCXOAHOTO AerKOr 
macula Haxogutca Ha ypoBHe 90, 87 u 69%. Coxepxanve OeH301a B OeH30/bHO 
bpakuun (78—83°) katasusata coctaBasert 96%. CoxepxkaHHe Tosyoua H KCHJIO! 
JOB B TosyoubHOL (108—113°) uw B KcHOMbHOH (134—146°) ppakuHax Kata 
3aTa KoJleOleTcA B mpefemax 98—100%. : 

Cepusa onpiTos Obluia MpoBelleHa MO H3yYeHHIO BAMAHHA JaBseHHA MH CKOpO 
cTH mojau cpippa. TlowyueHHble JaHHble NOKa3aJH, YTO NOBbIMeHHe LaBJIeHH: 
Bbuue S—l0 aTM. He OKa3bi 


TaOauna 3  Zaer cymlecTBeHHOrO B/IMAHHS 


Ha BbIXO, WUeJleBbIX apomMaTH 

y i ; 
OCHORATIy apOMATHTCCR TEST Cs MSO Oy) | nem ae a pean coe TTpi 
opaxuutt ONTHMaJIbHOH Temilepatype } 
JaBJICHHH TOJIy4eHHble B HHTeP 
Basle cKopocTu 0,5—0,75 uac} 
OMpakuua 78—83° Jira) F KaTaJIW3aTbI 10 CBOeMY Kade 
Buxon, % 7,6) 11,7) 12,0 | 12,0 crpy npaKTuyecKH He OTIMYAa 
Apomatuueckue 89,4 |95,5] 95,8 | 96,7 med x Se ay 
Henpejeubuple 1050 70203) ZOFON ORO THCb EY, Ap as j 
Haren + napaun Se a ee ne TakuM oOOpa30M, yCTaHOB: 
Mpakuua 108—113° JIeHO, U4TO TIpH TemilepatTyp 
Hee ete sone 22,3 | 25,5 500°, gapienun 5—10 at. 1 

pomaruueckHe LH Oi 0) 97,8 é =i 

Henpeneabusie 11.2 | 0/0! 0,0] 010 ¢KOpoctu 0,5—0,75 uac * KaTa 
Haren + napadbun 3,7 | 2.2| 0,.0| 2.2 dHTHYeCKHH peopMHHTJerkor 
CBee ag 134—146° Barregene MacJla COMpoOBOwKaeTcA 3HauH 
BIXOD 2, , »2 | 18,4 JI | 
ApomaTHueckue 67,0 | 95,311 98,0 | 200 BS ae ee Moy 
Henpenevip,Hble ZS, 08 OF01 FOKON IT 0,0 aa eHSOua, Toy oa | 
Haptex + napabun 5 | 471 2'0| 0/90 KcHaonos. Bonee moxpoon 


OblIO U3y4eHO yBeJIHueHH 
BbIXOa OTJCJIbHbIX KCHJIOJIOB MpH pecdbopmuure, YTO MpeAcTaBAeT OOJIbLUO: 


lipakTHyecKHit HHTepec JIA Pa3sBHTHA MPOH3BOAcTBa CHHTeETHYeCKOTO BOJIOKHA 
TwlacTMacc H ApyrHx NOJIMMePHBIX MaTepHaJIoB. 


B taOa, 4 IpHBexeHbI AaHHble MO BbIXOAY KCHJOJOB Ha IMPOJIM3yeMoe CHIPb 
yO H Mocwle KaTaJIMTHYeCKOrO peOpMHHTa JerKoro MacuJia. 


Ta6anua 4 


Bpixo bl apOMaTHUCCKHX YrJeBOLOpOROB Cr B JI€ETKOM Macvie 


| lo pedop- Ilocae pedop 

MHHTa MUHTa 
Bpixog Jlerkoro Maca Ha NMHpOH3yeMoe ChIppbe, % AG 14,8 
CofepxannHe dp. 134—146° B merKom macae, % Al 19.2 
Buixon pp. 134—146° wa mupomHsyemoe cpippe, % 2°04 2°84 
KoavyuecTBo apoMaTHuecKHX yraeBoxoponos Bo pp. 134—146°, % 68 98° 
O6wHH BbIXOT apoMaTHyeCcKHX yraeBogzoponoB Cg, Ha nupo- 

JIM3YeMoe CbIpbe, % 1,4 2,8 


OTM JaHHble MOKa3bIBalOT, YTO B Hali@HHBIX ONTHMAJIbHBIX YCJIOBHAX JOCTI 
raeTcd IBYXKpaTHOe yBeJIHueHHe PecypcOB apOMaTHYeCKHX yrseBoLOpoRos ¢ 
MO CpaBHEHHIO C HX NOTeHIMaJIbHbIM COJepxXKAHHeEM B HCXOJHOM CBIpbe. 

C Uedbio onpesedeHuA KONMYeCTBeHHOFO COJepxKaHHA U3OMePoOB KCHsOMA 
STHIOeH3Oa B KCHJIOJIbHOM (bpaKWHH KaK HCXOQHOPO CbIPbA, TAK H MOcwe KaT; 
JMTHYeCKOrO peOpMHHra, YKasaHHasd (PpakWuA Oblla NOABepruyta OKHC/eHH 
M CMe€KTpaJIbHOMy aHalH3y. Ilepeq onpegedienHem HempeyesbubIe yrieBoy 
pozbl, cofepxKalivech B KCHJIONbHOH dpakiHH UcxOZHOTO serKo! 
Maca, YlaJiaJlucb = Ty TeM oOpaoorKH sTol dpakyuA nNomyxsopuer 
cepoi. 
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Uccntefosanve KCHJIOJIbHOH dpakilMaM Jlerkoro Maca mu nomyyeHHoro mpH 
peopMHpoBaHHU KaTaM3aTa MOKa3aJl0, YTO B XOJe KaTamMTMUeCKOli Me- 
aOOTKH MpOMCXOMMT yBesHueHHe KONMYeCTBa Napakcunoula B  cMecH 
MaTHY¥eCKHX YrvleBoOponoB Cy, oT 
18% no 24—25% c oHoBpemenH- 
M CHMXKeHHeM COfepKaHHA STUIOeH- Coseprxanne o-, n- H M-KCHJIONOB MH 9THA- 
a oT 18—20% no 14—15% H 6eH30sIa B HX CMeCH Ho WM MocJe peop - 
akcustona oT 42—43% 0 37—39% MHHra (B BeCOBLIX MpoueHTax) 


Ou. 5). B kcusobHot 


TadOamuna 5 


PepopmuHr slerKoro Macjia mHpo- DOSE REE HEP) 5 eava eine 
3a TAKETIOTO MACTHJIJIATHOFO CbIPbA . mocsie yase- Te 
J, CHHTeTHUeCKHMH aJIOMOCHsINKaTa- Sine th it 

MO CpaBHeHHIO C CYIIeCTBY!OLMM mero- | MeTo- | 7 | MeTo- 
OMBILJICHHbIM Me€TOJOM CepHOKHCJOT- OME Td | sone Tt cree 
7 rane. || Cnr Be ueeee cneK 
fH OUHCTKH NO3BOAeT YBeJIMUHTb menuan|POes | Fg teat 


XO HH3KOMOJICKYJIAPHbIX apOMaTH- 


eet OOP OTOB  yi\b iy TOM TEC a iia an Condo at TR LOO) e ne Ae 


KCHJIOJIOB, B Ba Pasa. o-Kenuou 21 28 23 24 
Wiz mpwpezenupix JaHubixX BHAHO, n-Keunon |16—18] 17 |24—25] 25 
0 Mpollece KaTamuTHYecKoro petbop- #-Kcuaoa BSI | PALI BG ate 


ia JlerKOro Maca MMpomH3HOrO Mpo- 

BOACTBa IIpescTaBner COOH MepcneKTHBHbI Mpollecc H ero mpakTHyecKoe 
NOIb3OBaHHe MO3BOJUT YBeJIMYHTb PeCypCbl HHU3KOMOJIEKYJAPHbIX apoMaTH- 
CKUX yIrsleBOOposos. 


VuctutyT HecbTrexuMuyecKHx MpoleccoB Tlocrynuuio 
Axkajemuu HayK Asep6CCP 23 VI 1959 


WMTHPOBAHHAS JIMTEPATYPA 


110. T. Mamegaanues, T. M. Mamegaanes, ABTopckHe cBMgeTeIbCTBAa 
fo 9473, 9474, 9475, 2/3 (1949). 7210. T. Mamegauaues, T.M. Mamegzanues, 
Bs, AH- CCCP, OXH, 1956, Ne 8, 986. %10.T. Mamegaanunes, A. B. Tonunes, 
|M. Mamegaaues, IT. H. Cynetimanos, JAH, 106, Ne 6, 1027 (1956). 
. B. Tonunes, lr. M MamMepyaanes, lO. Tr. Mamegaaues, Hs3s. AH 
CP, OXH, 1956, Ne 11, 1390. °T. Mc. Mamegaanes, 1O. T. Mamezaanues, 
Tonuues, Mss. AH CCCP, OTH, Ne 6, 91 (1958). 
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JIoxnagn AkafwemMun Hayk CcccP 
1959. Tom 129, Ne 3 


TEOJIOI'H 


A. A. KPbIJIOB u IO. H. CHJIMH | 


MNPMMEHEHWE APFOHOBOrO METOJA OMPENEJIEHUA BO3PACT. 
AJA UZSYYEHHA MHIPAWMM TEPPHIFEHHbIX OCAAKOB 


(I1pedcmaeaeno axademuxom J. H. llep6axoeum 4 VI 1959) | 
: 


B cpoux npeapiymux padotax (°) MbI NoKa3aiM, YTO MPH paspylWeHHA Pf 
4 
HATOWLOB HaMe¥aeTCA ABA 9Tala HSMeHEHHS OTHOMCHHA fq. Ha _ neps 


aTane (9Tal pa3BHTHA TPeUlMHOBaTOCTH HM pacnayla MoOpoy) aproH-KasHeEr 
OTHOWeCHHe HeCKOJIbKO YMeHbiuaeTca. B KOHCUHBIX NPOAyKTaX paspylweHHsA 
mecKaX HM OOJIOMOUHbIX PIMHaX — aproH-KaJIHeBOe OTHOWICHHE BHOBb BOCCTAaHé 
JIMBaeTCA JO yYpOBHA HaGsOAaemoro B COXpaHHbIX Moposax. OTO ABJeHHE I 
OObACHAJIM ECCTECTBCHHbIM OTOOPOM MeJIKHX «OJOKOB» NOMeBOro wNaTa, C Pf 
HeH KOTOPOrO CHAT «H3O0bITOUHbIN» Kasi. | 

Ha mpuMmepe u3y4eHHA PpaHHTHbIX FaJieK, Me€CKOB, M€CYaHHKOB Pa3JIH4HC 


BO3pacTa H HEKOTOPbIX THMOB rivH CeBepHou 30HbI TaHb-Ilana Oblio NOKa3ark 
49 


4YTO HX BO3pacT, OMpeeNeHHbIM MO OTHOLIEHHIO on BCIONyY paBeH BC 
pacTy HCxXOJHOro MaTepHasla — KaJIeMOHCKHX TPaHHTOWAOB HU MeTamMopdu4e 
Kux mopog (7, 3, °). Oro apmeHve, HaOOAaeMoe Ha 3HAUNTeEIbHOH TeppuTOpH 
C OJHOBOSPacTHBbIM KPHCTaJIHYeCKUM (pyHaMeWTOM YKa3bIBaeT Ha TO, 4TO PBI 
JIBI€ OTJIOXKeEHHA CCaqouHorO yexsa CeBepHOH 30HbI TsaHb-[Wana o6pa30BaHbl 
MeCTHOrO MaTepHawa. 

B KayectBe OJHOrO H3 JaJIbHeEHLIMX STANOB Ppa3sBUTHA MpeAaraemoro Hanpa 
JIGHHA MCCICOBaHHH, B WAaHHOH paOoTe MbIl paCCMOTPHM BO3MOXKHOCTb ycTaHc 
JIGHHA OOacTeH CHOCA PbIXJIbIX OTOXKeHHH Ha MPMMepaxX JICMHHKOBbIX OTI 
*KeHHH [Ipu6antuku u mpuOpexubix neckop Uepuoro mops. 

BospacT NecKOB A€RHUKOBHX OTHAOMRC HHH . Ie 
OanatTuKkuH. Jlequnku nociequero onefeHenua Deno-CKaHauu pu CBO 
HacTyvJieHHH Ha Eppony npuHecau c coOoli MHOTO BaJlyHHOrO HM MecuaHoro M 
TepHana c Banrulickoro muta. OTH PsOBHOFI ALMA bHbIe OTOXKEHHA U3y4a/n 
MHOrUMH HCCIeAOBAaTeIAMH C Pa3JIMYHbIX NMO3SHIHH. OHO U3 HaMOoee HHI 
peCHbIX paOoT JaHHOrO HalpaBJICEHHA HaM MpeAcTaBAeTcA ucceqoBanue Cexe 
XOJIbMa, KOTOPbIM NO MeTporpadpuyecKHM MpH3HakaM YCTaHOBH OG1acTH CHO 
HW OpeOJIbI paCCeAHUA SPaTHYeECKHX Bal yHOB. Cxema CesepXOJIbMa BOLLWIAa BO MH 
rve KypCbl reOOFHH Kak KaCcHYecKHH OOpasel, Takoro posa uccieqoBaHH 
EcJim Mbl, OMMpadCb Ha STY CXeEMY, MPOCMeIHM H3MeHeHHe aproHoBOrO BOs3pac 
JI@MHHKOBBIX Me€CKOB B Mpeyeiax opeoos CesepxombMa MW CpaBHHM HX C BC 
PacTOM KOPeHHBIX NOpo mpenomaraemMon OOacTH CHOCA, TO 3TO GyJeT, Cc OH 
CTOPOHBI, XOPOWad MPOBepKka YCTOMYMBOCTH aProH-KasMeBOrO OTHOLICHHA T 
JWIMTeCbHOH TPaHCHOPTHPOBKe MeCKOB JIbMaMH, a C pyro — uamocrpam 
IIPHMCHHMOCTH aproHOBOrO MeTOa K NOOOHBIM 3ajauam. 

B kauecTBe MpHMepOB PaCCMOTPHM HeKOTOPbIe MpOObI 3 «10%KHO-KapebCK 
rO» H «10?%KHO-CKaHJHHABCKOrO» OpeooB CesepxouIbMa. 

B tau. | mpupeyenbl HeKOTOpble LaHHbIe WIA «1OKHO-KapesIbCKOFOy Ope. 
(BospacT BEIMHCIeH Mp SHaYeHUH AK = 5,07 10 rog-t HA, = 4,72 -107!rog= 

IIpo6nr NeNe 6 u 7 B3sTbI H3 KaHaB B OKpecTHOcTAX 3eneHoropcKa u Kom 
popa, npo6a Ne 8 — B Jlennurpaye. Oro TunuuHbe *IOBHOrAAUHaIbHbIe OTVI 
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eal0} 0 Winans 


5 
eo) 
8 Mopoga Mecro B8ATHA Mpobbt [K], % 40-4 ie Meis 
2 
4 | Tpauutr panaxusu BplOoprekult MaccuB 5,88 5yo 1540 
2 | Ilonesoumnatopan ppakuua To «xe 7,83 6,5 1450 
pamakuBu 

3 | Cpanursi LleutpawpHaa Kapeaua —_ _ 1510 
4 |Tpanute IV 

MarMaTHYecKOrO WHKJa — — 1380 
9 |TpaHurT panakusu IlurKapauTu 4,30 3,86 1535 
6 | Tiecok mequuKoBbIt § - 3eneHoropcK 3,40 2,9 1480 
7 | To xe KomapoBso 2Po Dine 1520 
8 | To xe Cocnopka (Jlexuurpag) 2,63 2,16 1460 
9 | Ilecok npu6pexupit (0,5 mM) Yctbe Hespt 2,34 1,82 1390 
10 | To xe (0,5—2 mm) To *e 2,48 1,95 1400 
41 | Tlecox nequuKosplit Bemuaku (Mockza) 0,40 0,29 1400 


IIpumeuaunnue. IIpobn MN 1—4— no 9. K. Tepsamury (?). 


seHua. [Ipo6nr NeNe 9 u 10 B3aTBHI Ha MOPCKOM MOGepexbe y ycTba p. Hepp. 
1TH eCKH NpeTepNneH MHOFOKPaTHble MePeOTMOXRKEHHA HW MEPCHOCH! B JIEHHKOBOe 
peMA HW Mpu perpeccusax u TpaHcrpeccuax BaTuickoro mops. 

TeM He MeHee, BO3PacT BCeX MATH MpoO mecKOB BeCbMa O61H30K K BO3pacTy 
(aTepHHCKHX TpaHuToB (mpo6nr NeNe 1—5). 

Bosee toro, npo6a Ne 11, B3aTad u3 eEQHMKOBEIX OTNO*KeHHH | loqMOocKOBbA 
<OTOPbIe ObIWIH MepeHeceHbI! JIGMHHKOM Ha 800 KM), COXpaHAeT BO3pacT MaTePHH- 
MX KapeJIbCKHUX TIPaHHTOB. 


Taouwaia 2 


a 
8 [Arl, T, MoH, 
o Tlopoga [K], % “10-8 en 
g 

4 K puctaamuueckue nopogpl (ror LBenun) 1000 
2 Tlecok TioHHEIH (y 03. Komaxb) 0,48 yr 1035 
3 Ilecox npvOpexubili (y 03. Konanp) 0,66 4,07 1170 
4 Tlecok MopeHHbli (y 03. Konaub) 0,78 3,92 1000 


B ta61. 2 mpuBeyeubl HEKOTOPhIe JaHHble MO BO3pacTy rpaHHTOHOB H MeTa- 
opuyeckux mopog tora IBeynu (no aHHbIM ma6opaTopuH OKeMOpHA) HU 
PpuOpexKHbIX H JIEMHHKOBbIX MecKoB u3 Tlonbum (o6pasup IT. K. Kanauna). 
- Kak Buguo u3 Tab. 2, 30eCcb BOSPaCT JI€QHHKOBbIX M€CKOB TaK2Ke MPHMePpHO 
OOTBETCTBYeT BO3PacTy HCXOAHOTO MaTepHaua. 

mospacT necKosn Ueproro MOpaA B pPaswHu TH Ex 
OHaAX 1NOO6epe Xb SG. PaccMOTpHM BOspacT YeTbIpex pod YepHOMOpCKOro 


Ta6auna 3 


tS [Ar], 1: 
= MecTo B38ATHA [napHaa O6acTb CHOCOB [K], %| SM 49-5 | Mau. 
= r eT 
3 
4 Y o3. Warausr BaccetiH p. Jlyuaa OF37, 0,46 300 
2 Y Oneccoi YkpawuCKHH WMT HW 4a- 

cruuHo [IpuKkapnatbe 0,21 LO 1020 
3 Y Anant CepepHbli Kapkas mu ua- 

CTHUHO pyccKas watT- 

dopma 0,79 WIAD 500 
4 Pation Cyncbi 3akaBKa3gbe DAB) On 50 
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necka (mpodnr E. H. Hepeccxoro). Ha stom mpHMepe HHTepeCHO IIpOBepHT! 
XOTA Obl CXCMATHUHO, HACKOJIbKO COXPaHAeTCA BOSPaCT B NeCKaX, XapaKTEPHbl 
WIA MOPOA WHTaUNX MpoBUHUNi. M3 rao. 3 BUAHO, YTO B CXEME 3TO IIOJIOMKEHE 
MOATBEP*KWaerca. 

Bospact mpo6n Ne | — repmWHCKH, XapakTepPHbIi QA OOJbIIMHCTBAa Tpé 
HuTOHIOB Kapnar. IIpo6a Ne 2 umeer mpoTeposolickuli BOSpacT, OMpeeJ1ACMBI 
- JOKeMOpHlickKuMH MoposamMH YkKpaut 

cKOro ILHTa H MpHMecbio Oovree MOIOLC 
ro Matepuasa. Bospact meckoB 1po6 
Ne 3 oG6ycoBeH CeBepo-KaBka3CKH 
MaTepHaJIOM, HO H€CKOAbKO yApeBJe 
3a cueT YacTHuHOrO cHoca c Pyccko 
muatpopMpl. [lecku mpoOni Ne 4 noKa3é 
JIM TpeTHUHbIM BO3PacT, OOYCJIOBJICHHBI 
MOJIOJbIMH 3aKABKa3CKHMU MarMaTHu 
CKHMH TOopowaMu. | 

CnelyeT OTMeTHTb, 4YTO MaTepHa 
Waa Tab. 3 moqo6paH BecbMa CxeMaTHt 
HO, HO HM B 93TOM BHJe rpyOble 3aKOHC 
MePHOCTH BHJHbI COBEPLICHHO ACHO. Te 
KHM OOpa30M, Ha OCHOBaHHH IIpHBeyer 
HbIX IIPHM€POB MOXKHO yTBePKLaTh, YT 
aproH-KaJIHeBoe OTHOWeHHe B MeCKaX 
mecuaHHKaX COXPaHAeTCA BeCbMa OK 
KHM K TAKOBOMY B HCXOJHbIX H3Be] 
YKeHHBIX HIM MeTaMopdHyecKHX MOpE 
qlax. CelopaTebHo, 2TO OOCTOATeII 
CTBO MOXKHO HCMOIb30BaTb Kak JIA Me 
yleoreorpaduyecKHx MOCTpOeHHH, TaK 
WIA H3YYeHHA COBpeMeHHOH MurpallHy 


TI€CKOB. 
CxeMaTHUHO H3J1OXKCHHBIC BbIIUe at 
Pre 4 HbI€ MOMKHO MpeCTaBHTb TaK, KaK 91 


H300paxeHo Ha pue. |. 

TlogoOnble UcceqOBaHHA MOXKHO MPOBOAHTb, NOIb3YACb HM CBHUHILOBbIM WW 
TeIHeBbIM MeTOJOM, MOCKOJIbKy PAN aKIeCCOPHbIX MMHEePaJIOB B WWIMXax XoOpt 
110 COXpaHAeT ypaH, TOPHH, CBHHel vu renui (?, 7). 

Pa6ora BbIlolHeHa B adopatopun VM. E. Crapuka, KoTopomMy aBTOPbI BID: 
YKaIOT IIPH3HATEIbHOCTb 3a COBETHI H MOMOILILb. 


Paynespli unctuTyT uM. B. T. Xaonuna Iloctynuao 
AkayemMHH HayK CCCP 25 V 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1A. A. Kppaos, H. B. Bapaunoscxags, I. Tl. JIopnwe, Tp. V ceca 
Komuccuu 10 ompeenenuio aGcomotHoro Bospacta, M., 1958, erp. 254. 2 A. A. K pb m0 
Tp. I ceccun Komuccun no onpegenenuio Bospacra reon. dopmauuli, M., 1954, cTp. 21 
7 A.A. Kpuiaos, H.B. Bapanoscexas, 10. WH. Cuanuy4, Tp. VI ceccun Komu 
cuH, CBepfvioscK, 1957. 4A. A. Kpusnros, O.V. Cunuu, A. B. losnwe, fae 
pe Ne 3, 658 [one 5 A.A. Kp wu ee ae MC uuu, Tp. VII ceccuu Komuccun 1 
TIpeqeIeHH10 aOcouOTHOTO BoO3pactTa, Lose A.A. Kpuaos, .U. Cuan 
JAH, 122, Ne 5, 889 (1958). * A. A. K pH a10B, Tp. 3-4 cee Komuccuu mo onp 
HemeHuto Bospacta, M., 1955, crp. 112. 
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Jornann Arkagemuu nayr CCCP 
1959. Tom 129, Ne 3 
FEOJOTHA 


H. B. PEHPAPTEH 


MOPCKHE OTJIOKEHHSA B KPOBJIE APMABHPCKOM CBHTbI 
BJIH3 r. APMABHPA 


(ITpedcmaereno axademukom H. M. Cmpaxosoim 18 VIT 1959) 


IIpapnii Oeper p. KyOanu mexyy Crapo Cranuneit (nporus r. Apmasupa) 
xyT. BocrouHbiMm CIO%KeH MeCUaHO-FIMHUCTHIMH OTJIOXKeCHHAMUM HeOreHoBOrO 
gpacta. Ilo 6anke Ku3umoBoli, HaunHad OT €€ YCTbA HM BIVIOTb JO BepXOBbes, 
poclexkuBaeTCA MOUTH. HEJIPePbIBHbIM PAX OOHAKeHMH, KOTOPHI JerKO MO3BO- 
eT COCTABUTb 3]eCb NOCIOMHbIM reomorMyeckHi paspe3. Huxuaa uactTb pas- 
e3a Mpelcrapiena dayHuCTHYeCKH OXapaKTepH30BaHHbIMH MOPCKHMH Ocat- 
aMH BepXHero Capmata. Bca ocTabHad YacTb paspe3a (oKo0 40 M MOLLHO- 
HW) OTHOCHIaCcb JO CHX NOP WeIMKOM K KOHTHHEHTAJIbHbIM OOpas0BaHHAM U 
o 1956 r. cunTamacb JMIWeCHHOM MaseOHTOJOFHYeCKUX OCTATKOB. 

B. II. Konecnuxos (*) Bbiemus STY UaCTh Paspe3za B CAMOCTOATEIbHYIO CBH- 
y — apMaBupcKyioO HM yCJIOBHO OTHeC BpeMA ee OOPasOBaHHA K HaMOHTH- 
ecxomy. H. A. JleGegesa (?) o6Hapyxusa B APMaBHpCKON cBuTe, B rOpH30HTe 
eCTPOUBeTHBIX (3eeHOBATO-OypbIX) M€CUaHO-PIMHUCTHIX MOPOL OOMIbHBIe CKOM- 
e€HHA OCTATKOB MsleKonuTaroulNx. Ilo onpexenenunm JI. WU. Anexceesor (7), 
Mech HalieHbI KOCTH CKesleTa HW 3yObl THMMAapHOHa, MeTaNOJMaIbHbIe KOCTH UH 
yObI XHJIOTEPHA, KOCTHbI€ OCTATKH KPyMHOrO HOCOporooOpa3sHOro *KUBOTHOTO 
i Ap. Ota dayua nosBomusa JI. WU. Anexceepol aTb MpeBapUTesbHOe 3aKJIIO- 
‘eHHe O BO3PacTe KOCTEHOCHOrO TOPH30HTA, OrpaHHUMB ero MpesesamMu BepxXHUi 
HOWeH — HAXKHHH MVJIHOLWeH. 

Hamu smuTomormuecKHMH vccrefopaHHaMH 1958 r. ylanocb ycTaHOBHTb, 
TO CaMbIM BePpXHHM TOpH30HT paspesa (Mou[HOCTbIO 2,5—3,0 mM), BeHUaIONLMH 
PMaBupcKylo CBHTY, TeHeTHYeCKH HE CBA3AH C TEM €JHHbIM AJIJIIOBHaJIbHbIM 
OMIIJI€KCOM, KOTOPbIM OXBAaTbIBaeT COOOM BCIO OCHOBHY!O MO MOM,HOCTH uaCTb 
PMaBUPCKOH CBUTbI. OTOT TOPH3OHT BKJI}OUaeT PIMHHCTO-aJIeEBPHTOBbIe H Mep- 
eIMCTHIeE OCANKH MOPCKOFO MpOWCXOKMeHUA WU XapakTepH3yeTcA MpucyTCTBHeEM 
pocmoes, OoraTHIx tbopamMuHNdepaMu, CKeJIETHbIMM OCTATKAMH H3BCCTHAKOBbIX 
UKpoBoszopoceH WH ayTHTeHHbIMH OOpa3s0BaHHAMN TvlayKOHHTAa. 

KOHTHHeHTasIbHad APMaBHpCKaA CBHTa CJIOX%KeHA HECKOJIbKUMH OJHOTHITHO 
OCTPOCHHbIMU TauKaMH, COCTOALLMMH BHY3yY H3 MeJIKO- HM CpeHesepHHCTHIX 
OCOCJIOMCTHIX M€CKOB PYCJIOBbIX (pallu, KOTOPble KBeEPXy CMCHAIOTCA aJIEBPHTO- 
sbIMH WM TIMHHCTbIMH O3€PHO-MOMMeCHHbIMH OTJIOMKeHHAMH. Cpe moceqHux 
sCTpeualorcad KapOOHATH3HPOBaHHble MpOcIOM CO CeaMH HalleO MMHepaH- 
OBaHHOH KOpHeBO cHucTembI. B ocHoBaHHH Mavek HaOsOJaloTcA HeOoMbUIMe 
SHYTPHOPMALLMOHHBIe PasMbIBbI. OOUWLaA MOLWLHOCTb CBHTbI AocTuraeT 35—37 M, 

Mopckue OTO%KeHHA, MepeKpPbIBaIONHe STY aAJVJIOBMAIbHY!O CBUTY, OblwIv 
;CTPeueHbI HAMH B BePXOBbAX OalkH Kusus0BoK, MOUTH Y CaMOM KPOMKM IIpa- 
oro Gepera p. Ky6anu. Syecb, B BbIeMKe JOPOrH, MOAHMMAaIOMelicA B CTOPOHY 
.. Dopuirata, MpeKpacHO BCKPbIT KOHTAKT KOHTHHEHTAJIbHOM H MOPCKOM CepHH. 
COHTAKT TPaHCrpeccuBHblii, C Oa3aIbHbIM KOHTAOMepatom (0,2 M MOMHOCTH). 
3p CyeyIOT TIMHHCTO-asIeBPHTOBbIC, B MpOCOAX CHJIbHO H3BeECTKOBUCTHIe 
MepreJIHCTHIe) CBeTJIO-cepble H MaeBble MoposL. B HUX OTYeTIMBO BbIpamkena 
OHKaA POPH3OHTaIbHaA H MOMOTO-KOCaA, PasHO HallpaBJIeHHaA CJIOUCTOCTD. 
MepremucTpie mpocion oco6eHHO GOoraTL! OcTaTKaMM (popamMuHNdep HM MUKPO- 
ofopocel. Dro — TOHKOcONCTHIe Maslepble C OypHIMH MATHAMM THAPOOKKc- 
[OB 3Ke1e3a MeUTOMOPHHIe MOPOMb, cosepxKaliHe No 22% KapOonaTHOrO Ma- 
epuana. 

[panymomerpuyeckuii cocraB HepacTBopuMmoro ocTarka (B mpolenTax): 0,5— 
25 mm O1; 0,25—0,10 mm 0,9; 0,10—0,25 mm 12,1; 0,05—0,01 mm 16,6; 
01 mu 70,3. 


645 


| 


OcHOBHasd MaCCa MOPOLbI COCTOHT H3 TOHKOYELYyH4AaTOrO PIMHUCTOFO MaTepHa- 
Jia H TOHKO3epHucTOorO KapOonaTa. IIpucyTcTByloT aeBPHTOBbIe YaCTHIUbI KBap- 
la, C10, Mwarvoksa30B. XapakTepHO HaJIMUHe AYTHTeCHHbIX BbIMeEIeHHH Tyay- 
KouHuta. [locequnit waeT O6ocO6eHHbIe CrycTKH (MaMeTP KOTOPbIX 3aMeTHO 
TIPeBLILMAeT PasMepbI KBAPUeBLIX H APyrux TepPHIeHHBIX YaCTHIL), a TaK2%Ke THP- 
MeHTHPYeT [IMHUCTO-KapOOHaTHYIO Maccy, OOpasya MesIKMe NATHA C Pa3MBITbI- 
Mu Kpasmu. Ilopoga u306usyeT paKOBHHKaMH CPOpaMHHHdep HU CKeeTHbIMH OC- 
TaTKaMH MUKPOBOLoOpocueli (OBaJIbHbIE HW OKPYTJIbIe H3BECTKOBBIE TeJIbILa); 3eCb | 
xe BCTpeyaloTcA KapOOHaTHble CMMKyIbI ryOOK. 

O6uast MOULHOCTh MOPCKHX OTMOXKeHH B ITOM OGHAKeHHH 2,5—3 M. 

Ilo ycnoBuaM 3aleraHHa, JHTOJOPHYeCKOMy THMy OCaKOB, XapakTepy CJIO- 
HCTOCTH, MHHepasIbHOMY COCTaBy M IIpHCyTCTBHIO MHKpOdayHbl M Opbl OMH- 
CbIBaeMbIii TOPH3OHT Ppe3KO OTMMUAeTCA OT MOMCTUMAIOWIMX ero OTMORKeHHH coO- 
CTBCHHO APMABUPCKOM, KOHTHHEHTAIbHOM CBUTbI. COBepleHHO OYeBHAHO, 4YTO 
OH OTHOCHTCA K JpyroMy TeHeTHYeCKOMY KOMIWIeKCy H MOSTOMY He JOuKeH OBITh 
BKJIIOUCH B COCTaB APMABUPCKOHM CBUTbI — TeM Oovlee, YTO HaJIMUMe OTYETIHBOTO, 
TPaHCrpeCCHBHOFO KOHTAKTAa C 6a3aJIbHbIM KOHTJIOMepaTOM, a TaKxKe Pe3KO HHOM] 
MMHepasIbHbIli COCTaB OCANKOB 3TOTO FOPH3OHTA MO3BOAIOT JONYCTHTb HU BOSPacT-, 
HbI€ OTMUMA eFO OT HMDKeexKallleH KOHTHHCHTAJIbHOM CepHH. . 

K comasleHHio, HalileHHad HaMH MUKpOdayHa elle He ONpeemeHa, MH MOITO-. 
My BOMpPoc O BOspacTe BKJIOUAIOUIHX ee CIOeB OCTae€TCA OTKPbITbIM.. HeKoropple. 
IIPeAMOOKCHHA OTHOCHTEIbHO BeEPXHeH BO3PaCTHOH TPaHHIbl MOMKHO CilelaTb- 
Ha OCHOBaHHH CueAyIOUNX Ha6smOseHuH. Cyaa mo MaTtepuanam H. A. JleOezenon, 
B MOMOWBe aJIIOBHaIbHbIX Tasi@UHHKOB, JlexKaWlHX CTpaTurpadu4eckH BbILLe 
APMaBUPCKOl CBHTLI, BCTpeyaloTCH MOUTH HeOKaTAHHble OOJIOMKH MepreseH MH 
U3BECTKOBHCTHIX aJIEBPHTOB C TOK xe cbayHOH dopamuHnudep. EcaH oKaxKeTca, 
YTO STH OOJIOMKH MpOHCXOZAT M3 MOpox onuCaHHOH HaMH MOPCKOHM CepHHv, TO 
Tora Bo3spacT mocneqHeH owKeH ObITb ApeBHee TaJIeUHHKOB, KOTOPbIe 
H. A. JleGezepa cuntTaer CpeMHeMIHOWeHOBLIMH (MOanmilepOHCKMMH). 

Crejyert elle OTMeTHTb, YTO yxKe JaseKO 3a Mpeseamu Oacceiina p. KyOann, 
Ha TeppuTopuHu CabcKux creme, HaxXOMATCA MOpOmb, TeHeTHYeCKH OH3SKHE 
MOPCKHM OTJIOXKEHHAM apMaBUpPCKOrO paspesa. OTH MOpOAb OOHAaxKaloTcA B Oe- 
perogom oOppiBe mpaporo cksiona p. DantyH (mpaBbiii MpHTOK p. Yan); paHbule 
OHH CUHTAJIMCb CBOeOOpa3sHOH PasHOBHAHOCTbIO CKUMCKHX TMH. B oOHaKeHHH, 
HauHHaAd OT ype3a BOLI H MOUTH MO caMoro BepXa CKJIOHA, CMIOWHOH CTeHOM 
BbIXOJAT MaJIeBble H3BECTKOBO-IIMHHCTHI€, BTOPHYHO 3arHMCOBaHHble MOPOLb. 
Ha Bpixofle OHM pasOuTHI CHCTEMOM TOHKHX FOPH3OHTAJIbHbIX TPeUlHH, KOTOPbIe 
BbIABJIAIOT CJIaOO BbIPaKeHHY!IO MapasVJIeIbHYIO CJIOHCTOCTb (MOLLHOCTH Cj10eB 
0,5—0,01 m). Ilopogpt cocroat u3 memuTOMOpdxoro riMHUCTOrO MaTepHala, Kap- 
OonaTa, aJIEBPHTOBLIX TEPPHICHHBIX UACTHIL H COMepxARaT AyTHTeHHbIe BLILeIeCHUA 
OapuTa, HOBOOOpasOBaHUA PayKOHHTA, CKeJIETHBIE OCTATKM HTIOKOXKUX, PakO= 
BHHKM @opaMunHdep; MpPHCyTCTBYIOT CTAxKeHHA MupomosuTa. Tene3suc sTuXx 
MOPO, MO-BHJMMOMY, MO?KHO CBASbIBaTb C JIaPyHHO-MOPCKHMN (allwamn. 

BosMOxXHO, YTO CrelHaIbHOe H38y4yeHHe (hopamuHHdep u3 yKa3aHHbIX HaMH 
OTJIOXKEHHH YTOUHUT CTpaTurpadyyeckoe MOmOReHHe NOCMeLHUX H WacT HOBbIL 
KPHTepHH A ComocTaBseHuA PAa paspesoB. B yacruocru, BcTaer Bompoc 06 
YTOUHEHHH CTpaTHrpadwyecKHX COOTHOWCHHH M3BECTKOBO-PIMHUCTEIX MOpok 
oOnaxenna p. DauryH c epreHvHCKHuMM MecKaMU HW THOMUHBIMH CKH@CKHMH Tiv- 
HaMM (BepXHHH MIMOWeH), PasBHTbIMH B MpHmexKalux palionax. 

Cam (bakT MpHcyTCTBUA MOPCKHX OCaZKOB B KPOBe APMaBHPCKOHi CBUTHI HA 
Ky6aHu HB Apyrux OOmaCTAX MO?KET BHECTH KOPPeKTHBEI B IpexHHe mpecTaB- 
Je€HHA O MaleoreorpaHH MHOLWeH-NIMOWeHOBOrO BpeMeHH TeppuTopuu IIpen- 
KaBKa3ba. 

TeonormueckHt HHCTUTYT Tloctynuano 

AkajlemHH HayK CCCP 9 Vi 1959 
UWMTHMPOBAHHA A JIMTEPATYPA 


i 1B. I. KomecuuxKos, Tp. Beecowsu. reol.-passeq. o6benz., 1933, 3B. 206. 
* Ji. UW. Anexcees a, Tp. Deon. uucr., 1959, 3. 32. 
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Aoxnaye Akaygemun nayx CCCP 
1959. Tom 129, Ni 3 


MHHEPAJIO‘H A 


5. B. GECHOKOB 


KPHBBIE CHEKTPAJIBHOrO MOPrJIOUIEH Ss HEKOTOPbIX 
MMHEPAJIOB, OKPAWIEHHbDIX THTAHOM 


(ITpedcmaeaeno axademuxom H. B. Beaosoim 11 IV 1959) 


THTaH ABJIACTCA HaMMeHee H3YYCHHbIM XPOMO*OpoM HB CeMmelicTBa 2*Kee3a. 

efeHHA OO OKpaCKe BeLICCTB, BbISBAaHHOM THTAHOM, BCTpeyalOTCH peKO U 
CbMa CKyJHbl. Hamu npouspefeHo onpesesenuve CNeKTpasbHOTO MOrMOUeHHA 
IKOTOPbIX MMHepaJlOB, OKPalle€HHbIX THTAHOM: MpWposHOorO HM CHHTeTHYeCKOrO 
TaHaBrvtTa, (PuOMeTOBOrO PyTHIa, CHHTETHYeECKOTO CHHErO PyTHa M CHHero 
ara3sa. Bbw momyueHb! TakKxKe KPHBbIe CNEKTPAbHOFO MOFOUeHUA PaCTBO- 
‘BM CTeKOJI, OKPaIleCHHbIX TPe€XBaJICHTHbIM THTAHOM, C LesIbIO UX CpaBHeHUA 
KPHBbIMM MOPIOWeHHA BbILNeyKaSaHHbIX MHHepasoB *. CneKkTpasbHoe MOrwio- 
PHHe BeLWIECTB OMpeleANOCh Ha POTOSIEKTPHYeCKOM CNeKTpocoTomerTpe Cc MO- 
xxpomatopom YM-2, cHaOx%KeHHOM (POTOMeTPHYeCKHMU HacayKaMU Halle KOH- 
yKIMH. . 
Ony6ukOBaHHbIe KPUBbIe CNEKTPaJIbHOFO NOFOULCHHA HEKOTOPBIX BeIILeCTB, 
PallleHHbIX TPeXBaJICHTHbIM THTAHOM (OOpodocdbaTHOorO THTAHOBOrTO cTeKsIa 
, Ti(POs)s (*), CHuKaTHOrO THTAHOBOrO cTeksla (*), pactBopa TiCls (°)) umetoT 
iolHyo POpMy C OBOJbHO caOO BEIPaxKCHHbIM MAKCHMYMOM MOPIOMeHHA B 
actu oKo0 50 mu. Jina ycTaHOBMeHHA THMMUHBIX KPHBbIX MOTOULeHHA TPex- 
JI€HTHOPO THTAHA MbI IIPOBeH OMpeseyeHve CNeKTPaMbHOrO MOrNOWeHAA pac- 
opa TiCls, cepHow KUCNOTHI HM CTeKOW OypbI, OKPalllCHHbIX TPeXBaJICHTHbIM TH- 
HOM B posoBaTO-(puomeTOBLIN WBeT (puc. 1). Brio ycTaHOBeHO, 4YTO MaKCH- 
M MOIJIOWe€HHA TPeXBasIeHTHOrO THTAHA HMeeT ACHMMETPHUYHYIO (OpMy: WIMH- 
BOJIHOBadA CTOpOHa ero Oomee nonoraa. MakcuMyM HaXOHTCA B lpeyemax 
0—500 mp. 

A. V1. Liperkoppim ycTaHoBsieHO, YTO NPUpOAHbIe MU CHHTeTHUeCKHe THTAHAB- 
Tbl JIMJIOBLIX TOHOB OKPaCKH OKPpallleHbl TpeXBaeHTHbIM THTAaHOM (°). Hamu 
JIYYCHbI KPHBbIe MOTOWeHHA NPHPOAHOrO MU CHHTETHYeECKOFO THTAHABIHTOB. 
eh THTaHaBruT M3y4acA B WIMde HeceMHMHOBOTO AOmepuTa C Fopbl 
ay (Jlaysuu, Pepmanna) (”). THTaHaBruT WMeeT XOPOIO BbIPaxKeHHbIM Me0- 
ou3M: N,— po30BaTO-(HONeTOBLIA C KOPHYHEBLIM OTTEHKOM; N,,— KOPH4He- 
TO-xKeITOBATHIH; N,— posoBaTo-PuoneTOBLI C KOPHUHEBATbIM OTTCHKOM. 
‘ema aOcop6unnH: Ng>N,>Nm. CautTerMuecKHi aBrvT Obl MpHroroBseH 
V4. Ilperkoppim myTeM miaBseHuad WMXTbI COcTaBa (B MOJ. MpOleHTaXx): 
iIMg, SizOe 60%; CaAleSiOs 20%; CaTizSiOs 20%. IIpenapat Turanaprura, 
yuenupli Hamu oT A. V1. Uperkosa, coctos 43 MeKUX (oOKON0 0,2 mM) sepeH 
{OJIeTOBO-KOPHuHeBaTOrO WBeTa. KpHBbIe MOFIOWeHHA ero OblwIM OMpemeeHbl 
MMME€PCMOHHbIX %MAKOCTAX JIA TOHKOFO COA pa3HMYHO OPHeHTHPOBaHHbIXx 
JIKUX 3epeH. KpxBble MOrOuleHHxA MpHpOfAHOrO M MCKyCCTBeHHOFO THTAH- 
TMTOB (puc. 2) CXOAHbI MexKy COOOM MH HMeIOT ACHMMeTPHUHbIM MaKCHMyM 
o6nactu 500 Mu, xapakTepHbii 2a TpexBaseHTHoro tuTana. IIpupoya 
3KOFO MOPJIOWeHHA Y M3yYYeHHLIX THTaHaBruToB B OOsacTH 400 Mu He ACHa. 


* Pa6oTbl MpOBOAMIMCh B ONTHYeCKOM M PeHTTeHOCTPyKTYpHOl aGopaTopuAax Katbespbl 
HepasoruH CpepjiopcKoro TropHOrO HHCTHTYyTA. 
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PyrTus, uMe1IoulHH B WwMde TO] MAKPOCKONOM YHTeCHCHBHbIM ()HOJIeETOBb 
pet, Obil HaliqeH HaMH B pyTHsOBBIX sKoruTax IlyOuncKoro MecTopoxp! 
nua TuTaHa B Hopo-Ilokposckom paiione OpexOypreko 06.1. (*). Makpocki 
MMYeCKH 3€pHa TaKOrO PpyTHJIa HeNpospauyHbl HW KayKyTCA UYePHbIMH. Pyar 


J 


006 


gol2|-96 


400 ce 600 700 800 My ° 60 500 600 700 B00 mye | 
a 
Puc. 1. a— pacrsop TiCls (koHWexTpa- Puce. 2. Neg Nis Nin — CCTeCTBeHHBI 
una TiCla paspua 0,1 MV); 6 — pactBop THTaHaBruT; @— CHHTeTHYeCKHH THTAH- 
TpexBasleHTHOro THTaHa B H2SO4a; @— aBruT 
nepal Oypbl, OKpalleHHbI TpeXBaJIeHTHBIM | 
THTAHOM 


(puoeTOBOH OKpacKH B MOaBJIAIOUeM OOJIbINMHCTBe CJlyy¥aeB BCTpeyaeTc 
B Me€CTOPOXKeHHH HM>Ke YpOBHA TpyHTOBbIX BOA. B MOBepXHOCTHBIX YacTA 
MeCTOPOXKMeCHUA PYTHJI UMeeT OObIUHO XapaKTepHY!O IA HerO OpaH*KeBOo-Kpac 
Hy!0 OKpacky. BcrpeyeHbl Bce nmepexOJbl OT rycTOH (uoueTOBOK OKpacKH — 
OpaHKeBo-KpacHomy pyTuay. Muorga sToT nepexog HaOslOfaeTcA B Mpemeua 
OHOFO 3epHa: y HEKOTOPHIX KPHCTaJJIMKOB pyTHJla OJMH KOHe OKpalleH 
(PHONIeETOBbIN WBeT, a [pyro B OpaHxKeBbl 
WJIH wevsTHI. Takoe u3MeHeHve cbHose4rc 
BOrO PyTHJIa IPOHCXOMT OKOJO TpeLIHHO 
B 3€pHaX MMHepaJlOB BKJOUAOMeH mopC 
Tbl. DuoNeTOBLIN PYyTHJI HMeeT JOBOJIbH 
CHJIbHBIM NIeoxpou3sm: N,g—ryctonw duc 
JICTOBBIH; Ny» — cepoBaTo-uosieToBbit 
KpuBaad cieKTpasibHOro MorsomeHHA uc 
JleTOBOrO pyTHJa OnpelesaAmacb B HeNC 
JIAPH3OBAHHOM CBeTe H3-3a CaOoro mpc 
WyCkaHua OOpasila (rycTad OKpacka u OO} 
JiMe TpelliMH cCMmalnocTn). OTa KpuBa 


a Se 1 a eS ea dS, 
Tima a i Ho mp (puc. 3) umeer opMy, aHaorMuHyio Pop 


R ; BHIMICNPHBECACHHbIX KPHBHIX TMOriOULeHH 
BeW[eCTB, OKPdalleHHbIx TPexBaJICHTHbI 
Puc. 3. /— cuonerospiii pyrun; 2— THTaHOM. M3BecTHo, uTo mp BoccTaHOBM 


CHHMH CHHTeTHYecKHH pyTun; 3—cunui yyn TiOe mo TieOs OKPpacKa OKHCJIOB Mi 

pres HAeTCA OT Oe€CIBeETHOH oO duoseroso 

yepe3 CHHHe TOHA OKMCIOB MpoMexyTo! 

Horo cocTaBa, OmusKoro K TisOs (°,°!). B yaHHoM cayyae pyTun u3 py 

IlyOuuckoro mMecTopoxeHuA OKpPalieH TpeXBaeCHTHBIM THTAHOM. STUM caMbl 

NOATBEPHKAAeTCA BOSMOXHOCTH CyleCTBROBAHUA THTAHA B TPeXBaJIeHTHON (bopn 

B MHHepalax MeTaMopduyeckux Mopoy. JLo HacTostero BpemMeHH CyllecTBOBaHT 

TPeXBaJICHTHOTO THTAHAa OpIIO ONpeLeMeHHO YCTAHOBJIEHO TONbKO B THTAHAaBrUrte 
MarMaTHYecKUXx mopor (°,*). 

YcraHOBeHO, YTO IPH OMpeweneHHBIX YCIOBUAX UHCTHIE OKUCAEI THTAE 
npwoOperaror CHHIOIO OKpacKy. Ona nosBaseTca mpu BoccTaHoBnenun TiC 
TeM WIM WHIM IyTeM AO OKMCIOB, OMM3KHX 10 cocTaBy K TisOs (°14). Cun 
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Wl OOpasyeTcA B OKaJIHHe MPH OKHCIeEHHM MeTasMYeCKOrO THTaHAa (15), 
HAA OKPaCKa MHOrla NOABAeTCA Take B KpucTamax BaTiO, mpu oKpa- 
BaHHH MX MeToqoM mova (1°). [losromy usyyenuve cneKTpasbHOrO NormoUeHHA 
WMHEHHH THTaHa CHHel OKpacKH MmpescTaBAeT onpeseneHHbI uHTepec. 
3MOXKHbI CHHHE OKPaCKH UM MPHPOAHbIX MHHEepasOB, OKPaleHHbIX THTAHOM. 
HUA PyTH Obl HaMH NOYYeH Mp MaBeHHN CTepxXHA, cNpeccoBaHHOrO 
TiOz MapKu «KOHJeHCaTOpHad», B MwaMeHH BONbTOBOM Ayru. [locate ocrI- 
WA Ha CTCPXKHE OCTAeETCA KOPOJIeEK CHHE-4ePHOrO WBeTAa, COCTOALLHH U3 TEMHO- 
ero pyTHia. PeHTreHocrpykKTypHbIM MeTOJOM JIA CHHero pyTusa ompese- 
HbI Pa3MePbI S/IEMeHTAapHO ayueliku: a = 4,586 A; c = 2,956 A (onpenene- 
m0 MeTOLy NOpouika B KamMepe AMamMeTpom 66 mm c NaCl B kauectBe 9Tas0- 
. CHHTe3HPOBaHHbIii HAMM CHHMM pyTH WMeeT craOplit nneoxpousm: N,— 
TO-CHHHH; N,— cepopaTo-cunui. Ha KpuMBbIX MOrmouleHuA SsTOrO pyTusa 
c. 3) UMeeTCA pe3KHi MOAbeM B OOacTH 400 mp, rayOoKui MHHAMYM OKOWIO 
—520 MU H QOBOMbHO KpyTOH MNOZbeM B CTOPOHY JWIMHHbIX BOIH. Bouin 
y4eHbl TaK2%Ke KPHBbIe MOPMOUeHHA CHHero aHaTa3a 43 BuuineBplx rop, rye 
BCTPe4eH B XRKMMKAX AaIbIMACKOFO THMa B CHCHHTAX BMeCTE C OpyKUTOM, Ppy- 
OM, OapHTOM, AHKePHTOM, TIOPHHTUTOM HM ApyrMmMu MuHepasiamu. Anata3 nox 
KPOCKONOM MMeeT 3aMeTHBI mieoxpou3m: N,— cunnit; N,— ceposarto-cu- 
. KpuBple MOrouleHHA CHHerO aHaTa3a aHAJOrMUHbI TAKOBLIM CHHEFO CHHTe- 
yeckoro pyTHua (puc. 3). 

Iipupoga cuHeli OKpacku OKHCIOB THTAHa B HAaCTOAee BpeMa He scHa. Bos- 
*KHO, UTO OHA BbISBAHaA OJHOBPeCMCHHbIM MPHCyTCTBHeM TPeXBaJIeHTHOFO HU 
/XBaJICHTHOrO THTaHa. TeM He MeHee, BbIINeMPHBeJeHHbIe KPMBbIe MOrsose- 
CHHUX COCMHEHHHM -THTaHa, TaK %K€ KaK HU KPUBbIe MOFOWeHHA MOMOOHHIX 
ecTB (PuoOMeTOBOrO WBeTa, MOryT NOMOUb B ONpeseNeCHHH MpHpOAE OKpacKku 
THX MHHepasioB. 

|B 3ak10ueHHe aBTOP MOb3YeTCA BOSMOXKHOCTHIO BEIPA3HTb CBOIO TTyOOKy10 
prowapuocts A. V1. I[perkopy, m106e3HO NMpesocraBuBLIeMy JIA UCcMeOBaHHA 
Te3MPOBaHHbIM MM OOpa3el, THTAHAaBruTa. 


CBepJIOBCKHH _ Tlocrynuso 
| POPHBIM HHCTHTYT 10 IV 1959 
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MHHEPAJOrH} 

: ) + 

P. M. ALIMHA a 


O HAXOJKE 3BAMAJINTA B HIEJIOUHbIX MOPOJAX 
}Or0-BOCTOUHONM TYBbI 


(ITpedcmaeaeno axademuxom J. H. Mlep6axosuim 16 VI 1959) A 


Ha repputopuu Coserckoro Corsa B TeYeHHe JOUTUX eT SBAMAIUT OBI He 
BeECTEH TOJIbKO B WpeselaX YHUKAaJbHOM MPOBHHIHH WeOWHbIX NOpos KouibcKor 
NOJYOCTpOBa, HO 3a MocwJeqHee WecATHIeTHe erO OOHAPyXKHJM B pAe HOBBI 
IIL€JIOUHBIX MACCHBOB, OTKPbITbIX Ha TaliMplpCKOM NosyocTpoBe, B CasHax, Kys 
Helkom Asatay, Enucefickom kpsxe, Cpetuet Asuu x Jp. 

Jlerom 1953 r. 9BaquasIMT BIepBble Haliqjen aBTopom Ha lOro-Boctoke TyBs 
B paiione KoprepefqaOunckoro wWeouHoro MaccuBa (°), a NosqHee HW B Apyru 
MHTPY3HBHbIX TelaX U[eOUHbIX Nopok stToro perHona — TepexoJIbcKoM 
ApykyTHHCKoM. | 

B uacrosmel cTaTbe My6JIMKYIOTCA pe8YJIbTATbI H3YYCHHA IBAMAJIHTAa & 
Koprepega6uuckoro IeouHOro MaccuBa *, pactovioxKeHHoro B Oaccelive p. Bé 
JIBIKTbIF-X€M, B lipefesax JOKeMOpHucKorO CKJaqyaToro COOpyxKeHHA — Hé 
ropba CanHrwuieH. 

TocnoAcTByrollee NOJIOXKeHHE B MACCHBE NPHHAaMWIeKUT HHTPY3HU HedpesHH 
BbIX cHeHHTOB (II a3a). Ona cvloxwKeHa rviaBHbIM O6pa30M Tpaxk 
TOHJHbIMH faCTHHICHTOBbIMH HedeJIHHOBbIMM CHeHHTaMH, C KOTOPBIM 
TECHO ACCONMUPYIOTCA B MPOCTPaHCTBe, a NO-BHJMMOMY, H BO BP€MeHH TIpH3Me 
THUCCKH-3CPHHCTbI€ apPBeACOHHTO-9THPHHOBbIe MolauThl. TlocmeqHne oOp: 
3YIOT Y3KY10 H3BHJIMCTY!0 NosOcy, WHPHHOH OT 20 Wo 250 M Hu MpoTAKeHHOCTB 
Oovulee 1 KM, B KpaltHel }oro-BOCTOUHOH YaCTH MaCCHBa, B MeCTe MepeceyeHHa cyt 
MepHAHOHAIbHOrO H CeBepo-3alaHOrO PerHOHaJIbHbIX Pa3JIOMOB, re HaGJIK 
WaeTcA Wellad CBHTa XKHJIbHbIX Te HeeHHO-NOJICBOWIMATOBLIX ermal 
TOB C 3rHpHHOM, apdBeCOHHTOM HM APyrHMH MuHepadaMu, CodepxalllHMu WHY 
KOHHH, HHOOMH, THTAH HM peAKHe 3eMJNH. 

DMoAUTHI OTMUAIOTCA OT TPAXHTOHAHbIX He(eIMHOBbIX CHEHHTOB He TOJIbk 
TEKCTYPHO-CTPYKTYPHBbIMH OCOGEHHOCTAMU H MHHepaJIbHO-XHMHUeCCKHM COCTaBC 
(ra61. 1), HO M XapakTepoM peykoMeTaJIbHOH MHMHepamusalun. Jia Hux THT 
MOPQHEIM MHHepaJIOM ABJIAeCTCA SBAMAIMT, aCCOWMUpyoulNlica c acTpoduswE: 
TOM HM PHHKOJIMTOM, a JIA TPaXHTOHAHbIX HePeIHHOBbIX CHeCHHTOB — ILMpKO. 
BCTPeyalouHicA OOLINHO B MapareHesHce co cdeHom HM allaTHToM. AHaJlorMuHé 
MHHepaJibHad CheluaMsaluA HaOMOMaeTCA WH B MerMaTHTOBbIX OOpasoBaHHua 
COMPOBOAAAaIOMlAX STH NOPOAbl, UPHYeM NerMaTHTHI C WHPKOHOM, Kak T1paBus 
pacnovJIOxXKenbl B MpekesaxX NOJIA TpaXHTOWAHbIX He*PeJIMHOBbIX CHEHHTOB H HMek 
MIpCHMYWLECTBEHHO rHesooOpasHnyto HIM WWIMpooOpasuyio opMy, pasmMepom + 
10 x 30cm 0 1,5 X 4m. Bro xe Bpema 9BAMaIMTOHOCHEIe NerMaTHTbI 3aslerak 
He TOJbKO B (OlAMTaX, HO HW BO BMellalOllMX HX MpaMopax UM rpanutTax,oOpasy 
TJlaBHbIM OOPa3oOM XKHJIbHbIe Tea, KOTOPbIe HeEPeAKO AocTuraloT Sobol Bes 
4WHHbI. Mx MOUIHOCTh KOseOeTCA OT Joel LO LecaTKOB MeTPOB, a IIpoTsxKe 
HOCTb H3MepAeTCH MeciTKaMH HW COTHAMH MeTPOB. OGpruHO KHJbI pacnowaraior 
ILeJIbIMH CCPHAMH, 3aslerad OYeH KpyTO (oT 50 Jo 80°) u NpocTupasch KyuCOO 
pa3Ho no a3HMyTam CB 45—55°. [panuiipl 2kuJ C BMelaoOUlHMu MOpojlaMH pe 
Ke, HO BeCbMa H€POBHBIe. 


* Kapta Koprepeja6unckoro maccusa ony61mkKopana aBropom B Vgpecrusx AH CCC 
cep. reon., Ne 5 (1957). 
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HanvOonee Kpynuad 9BAWaIHTOHOCHad MerMaTHTOBaA Ka, MCiLHOCTbIO 
; pasqyse 2o 150 M, npociexeHHaa Ha paccrosHHe 450 M, cOaqaeT OTYeTIIN- 
DIM 3OHAJIbHBIM CTpoenHeM. B KarkJch u3 30H SBUMAJINT MMEeT ONpeleeHHHM 
‘apakTep BbIJeICHHH, COOTBETCTBYKIMHH TeEKCTYPHO-CTPYKTYPHBIM OCOOeHHO- 
THM 9THX 30H. Tak, B Je%KayeM OOKY XKHMbI OOOCOOMAeTCA Y3KaA mMosoca Me- 
[aHOKpaToBoro mermatuta (puc. 1, 30Ha A), oOoralleHHOrO STHpHHOM, apdEed- 
OHHTOM H  9BMaJIHTOM. 
[eMHOUBeETHBI€E MHHEepaJibi 
Opasyior Kpynuble NpHsMa- 
MuecKHe KPHCTaJWIbl, ceye- 
memM oT 0,9X4 fo 2x 
: 8—9cM, OPHeHTHPOBaHHbIe 
OUTH NepneHAHK JA pHO 
oHTakTy. B, npomMexyTKax 
KY HHMH' pacnouarator- 
A HedeIHH, MHKPOKJIHH- 
e€pTHT H 2BUHaINT B Bue 


10 0 10 20M 


Puc. |. Llentpanbuasa uactb 30HambHOM MerMaTHTOBOls 
*KHJbI Koprepeza6vHckoro MaccuBa WOro-BOCTOUHOH TyBbl. 
A —IpukonTakTHad 30Ha, o6orallleHHad STrHpHHOM, — 


@JIKHX H3OMETPHUHBIX 3epeH 
o 1 cm) WIM yruoBaTEIXx 
(PHCTAJIJIOSCPHHCTHIX arpe- 
ios (x01 — 2  cm?), 
‘LINOJIHAKOUIMX Me380CcTa3sHc. 


ap@BeCOHHTOM HM 9aBHanHTom; B — cpeqHeKpHcTain- 
yecKad MOMeBOWMMNATOBaA 30HAC aCTpO@HAHTOM, PHHKO- 
JMTOM H sBavanHtTom; 6B — nepepaOoTaHHbi KCeCHOAMT 
@oiauta; [ — weHTpantbHad kpymHOONOKOBad 30Ha CO 
uviKpaMH sBavanuta; J] — anbOuTHT Cc peHKTaMu 
MHKPOKJIMH-NepTHTa, HedenwHa, SrHpHHa HW SBAManuTa; 
E — abOut-srupHHOBad Nopoxa MATHHCTOL 


Bo BHYTpeHHeli u“acTH 
fermaTuta (puc. 1, 30Ha J), 
MeIolleH KpYMHOOJOKOBOe 
‘TpoeHHe HM COCTOAMeH TwiaBHbIM COpa3s0M H3 HAKOMOPCHbIX KPHCTaJJOB 
ce@eHMHa HW MoseBoro mata, pasmMepom oT 3 X €—7 Jo 5—8 X 15—20 cm, 9B: 
HaJIuT TECHO accolMupyetcaA c Ooulee NO3QHHMH MIpH38MaTHUeCKH3epHUCTHIMA 
BILeJICHHAMH ap*BeCOHHTa HM STHPHHa, HO MHOTa OH aeT rHesqooOpasupie 
IM WWJIHPOBHAHbIe, MOUTH MOHOMHHePaJibHble CkoMeHHA, Jo 50—60 cm?. 

B mexauem OOKY XKHJbI, MEKAY ee Me/laHOKpaTOBOH HM KPYMNHOGJOKOBOH 30- 
{aMH MIpOCWexKUBAeCTCA MCIIHAA Tooca Je€HKOKPaTOBOTO CYLLECTBEHHO MOJIeBO- 
qinaToporo nermathta (puce. 1, 30Ha 5), HMeiCland CpeAHesepHUCTOCe HIM NerMa- 
joHAHoe culoxeuHe. B Heli 3BMasINT HrpaeT HE3HAYHTEJIbHYIO POJIb, a XAPaKTep- 
IbDIMM IBeCTHbIMH MHHepaslaMH CTaHOBATCA acTpodbuiuT HM pHHKoHT. Ha . 
TIeJIbHbIX YUaCTKAX ITOH 30HbI HaGJIOAaeTCA 3aMeTHaA NOCTMarMaTHueckad Ne- 
epaOoTKa TerMaTHTa, NPOABJAICWIaACA B YaCTHYHOM 3aME€We€HHH MUKPOKJIMHA 
JCHCTOBbIM aJILOHTOM, He(thesiIHHa — HaTPOJHTOM, a apdBeconuta — senuyo- 
reaHoM. HeckowbKO HHAA KapTHHa MpocsiexMBAeTCA B BUCAYeM OOKY NerMatTHu- 
OBO %KUJIbI, Tle MesaHOKpaTOBaH UM CYIECTBeEHHO MNOJIeBCIUINATOBaA 30HBI 
puc. 1, 30np JJ nu E) noxgeprsiucb HHTCHCHBHOH ABTOMeTACOMATHYeCKON aJIbOH- 
JW3allHu.Secb NO3HHH JICHCTOBbIM asIEOHT NOUTH HAaleJO 3aMeCTHJ MHKPOKJIHH- 
(CPTHT H He(heIMH, a B SHAYHTeJLHOM Mepe — STMPHH, ap@BeACOHHT HM =BAMa- 
iuT. BeneqcTBue 3TOTO ILBeTHbIE MHHepaJbl NpHoOpeiH PopMy MpHyyVJIMBBIX 
WATCH C PACIJIbIBYATHIMH BHEWHAMH KOHTYpaMu, pasmepcm oT | X 3 mM Jo 1— 
1,5 cm?. Onn na 40—50% caoxeHbl MHKPOMPH3MaMH BTOPHYHOrO awbOuTa. 

| Smecb EMeCTO 2BLMaANUTa HepeAKO NOABJAIOTCA BTIOPHUHBIN KaTalieHT HU 
JO3QHHH MeJIKOSePHHCTbIM WHPKOH. 

| B d@oltisutax u nermatutax Koprepega26bl sBQualHT SAPJIAeTCA NePBRUAbIM 
HUHeEpasoM. OHEKO OH OTKPHCTAJJIM380BaJICA OJHHUM H3 CaMbIX MOCJeHHX, BbI- 
JOJIHAA MPOMeXKYTKH MEXKLY MHKPOKJHHNePTHTOM, HedeHHOM, STHPHHOM Hi 
ipbBeCOHHTOM, MOSTOMY OH PeAKO CoxpaHsAeT HANCMOp¢ HbIe OvepTaHHaA. Uae 
BCerO BCTPeualoTCA eFO MPHUYVIMBbHIe YIIOBaTbie 3epHa HJM KPUCTAaJNO3epHH- 
iTbie arperaTEI pasmepom oT 0,2—I1 cm? (B nopogax) Wo 20C—25 cm® (B ner- 
gaTuTax). EjMHnunple KpHcTasJbl 3BJMaIMTa HMEIOT eKCarOHaJIbHbI COMUK,. 
Dun Onu3ku no dopme xk tHny I, yctanormeHHomy E. E. Koctpmenot (?,°). 
B HHX JOBOJIbHO XOPCWO BbIpaxkekb! OasonHHakouyH (001) mpH o,NHakoBom 
\ASBUTHM MOJOKUMTCALHbIX H OTPHIUATEbHbIX POMOOSPOB. 


TEKCTY Pb; 
9J@MEHTEI 3aeraHi KOHTAKTOB | 
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Ta6Onuna } 


CpasHuurebpHaa TaOMMia XHMH42CKHX H MAepaIbHbIX COCTABOB Hed evIHHOBbI x CHCHHTOB 


wu dofautos Koprepeqa6nt Xu6un u Jloposepa 


Xumuyeckut coctaB 


MunepaspuHbli coctaB 


TpaxuTouL- Eee 
Hb Hede- HbIM HeMe- ; 
plo i dotiauThl JIMHOBBIN oolamae 
CHeEHUT CHeCHHT 
EE EE eee 
Oxucen = a Munepaa ; 
Q oO ie] 
K 6 = 3 “Koprepefa6a = } 
oprepeya6a - 2 wKoprep & 
=} ie) . I 
~ 5 ms 
mM 1 Ne 2 M3 | N4 Ne5 | M6] M7 4 
ee Ee ee en eS eee eee 
InaBuble Mopoxo- 
oo yi o6pa3yroulve 
$id, 59,92 54,75 55,49 | 53, HK POKJIHH-MepTHT “ 
TiO, 0.58 0,28 0,85 | 1,33 AspOuT } 71,5 — |}62,9/} 68,35 
ZrO, He omp 0,32 — 0,29 Hedenuu 19,8 26,2) 241,83} 2 
Al,O,; 23,61 21,10 21,64 20,51 Coyganut | 
Fe,0O, 1,11 3,60 1,47 3,16 Orupuu 
FeO 19 1,75 2540) 0,49 Srupun-AvoncuyA 6,9] 9,77] 3 
MnO 0,05 0,17 0,13 0,19 ApdspexcoHutT 3,6 
MgO 0,18 0,32 0,92 0,23 TactuurcutT 4,3 — — 
CaO 1,96 1,28 1,49 0,87 JlenugomenaH 3,0 0,1 
SrO _— —- _ 0,18 AxueccOpHple 
BaO _ —_ 0,15 0,07 OpkuanuT Her + 
Na,O 6,29 9,27 8,80 | 10,72 KatanaeuT Her + + 
K,O 6,60 4,56 6,4 5,83 Jloso3eput Het Her | Her 
H,O 0,67 0,79 — 0,65 IlupKou + Het | Het 
Nb,O,; _— 0,019 — 0,15 Actpomuanut Her + + 
P.O, 0,33 0,12 _ 0,26 JlamnpomunaurT Her Her | Het 
TRO, — He o6H — 0,45 MypManut Het Her | Her 
CO, 0,20 0,11 — 0,04 PuHKOAUT Het + + 
Cl = He o6n — 0,42 JlonapurT Her Her | Her 
Ss _— 0,04 —_ 0,12 SyaurmMatTur Her = + 
F —_ 0,12 — 0,36 Cobex = fe, 
Pleaser — 0,49 0,71 AnatTutT an = ak 
Daas b + + + 
erMaTHTpl PotaAuToB (HaH- 
Cymma. 100,36 99,79 — |100,00%]} 6onee pacnpoctTpaHeHHble): 
— OF, = 0,05 — ana Ne 5 HeenHHO-nomeBO- 
OS = 0.02 lnaTOBble C WHPKOHOM, Mu- 
? poxsopom, cdeHom, anaTHTOM 
H HJIbMeHUTOM; 
CymMa... = 99,72 _ ana Ne 6 HehenuHO-nosmeRO- 
Ar. Kon. lumaTOBble C SFHpHHOM, apd- 
Na,O+ K,O BeXCOHUTOM, SBAHaNHTOM, 
Aan Oa 0,7 4,0 1,0 14 acTPpOPUAMHTOM, PHHKOMUTOM 
T. KON. , ’ ’ u AD.: 
Al,0; naa Ne 7 HehbenuHo-noneBO- 
Auanutux | B. Xapu- | E. Jlomett-| T. A. | Cpeq- | MMaToseie c srupuHOM, apd- 
TOHOBAa KO Kanu-| nut BeACOHUTOM, SBAWaHTOM, 
ToHopal coctap| @CTPObuANUTOM, cieHOM H 
Astop P, M. Suna Mey rad TR ih SPREE ETON 
Bopo-| Amu- 
uu Ha 


Csexuli aBMalMT WMeeT KOPH4HeBATO-KpacHyiO UNH OYpoBaTO-po30Byie 


O<packy M CTeKMAHHEIM Oneck. Od OOaqaer cnaHocTbIO B HeECKOMbKUX Hampas- 
Ne@HUAX — Oomee ACHOM MO MIpH3Me HM Medee ACHOM NO poudsozqpam. Ero V@JIb- 
Hbld Bec, ompeqetenubiit B, AMenuuoit, cocraBaaer 2,823. B uiimdax sBquanut 
OectlBeTeH HIM Cla60 OKpallleH B 2XeITOBAaTbIe HM po30BaTble ToHa. Maorma OE 
OGHAPY2KUBaeT 3OHAIbHOe CTPOeHHe M CaOHIt Meoxpou3M B po30BaTO-GelBD 
Tonax. Muvepam ontuuecku ofMoocen, nomomutenen. [[soiHnoe ayyenperomme 
Hue He NpesbiiaeT 0,006. Ilokasareiu mnpenomienua no N. = 1,605-+0,002 
AMO. Ng) O10 -40, 003: “a 

Ilo xumMuyeckomy cocrasy Koprepeqa6uuckuii sByquanut (ra6n. 2, anamni 
No 1) cyuyecrBexuo ormmuaerca or JIo303epcKoro (aHanu3 Ne 3) H O4eHb 6.114301 
K 9BqManuTy XuOun (ananu3 Ne 2). Kak u nocnequuit, on XapakTepu3yercs 
HesHadHTeIbHbIM MmpeoOtatanHem Na2O wag CaO um NOBObHO BEICOKHM Coxep 
*KaHuem FeO un MnO npu cooromenun SiOz: ZrOe, pasnom 8,4 (41 
Xu6uuckoro 7,4). Tlo cpapyexuio Cc HMMM B JloBo3epcKoM 9BaqManuTe B03 
pacTaeT pOJlb HaTPHA MH peNKHX 3eMeb MPH 3aMeTHOM CHMKeHHH cosep 
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KaHHA KaJIbUMA, 3aKHCHOrO Keesa WH MapraHila. Bennunna SiOe : ZrOz 
MeHbIUaeTca oO 6, 

Bosbuioe cxoXCTBO XHMHYeECKHX COCTABOB 9BMasluTa 3 Koprepeya6un- 
‘Koro H XMOWHCKOTO MaCCHBOB He ABJAeTCH cryyatiHbIM. Ono, n0-BULMMOMY, 
TPpaxkaeT OMMHAKOBbIN XapakTep cpelb, B YCOBHAX KOTOPOli NponcxoLMa 
‘PHCTaIM3alHA MHHepasa. JeHcTBUTebHO, SBAMaHTOHOCHHIC (bolAHTbI 
rerMaTuTb! Oro-Boctoynoli TyBbt m0 CBoeMy MHHepasbHO - XHMHYeECKOMY 
ocTaBy O67MKe BCcero NOJ- 


‘OMAT K POHAHTOBOMY KOM- Taoanman2 


iekcy XHOUH (cM. Ta6s. 1). XMMHYECKHE akaNM3bl 9BIN2IUTOB 
meuupuka UX  XHMH3Ma a 

e 3 nermMaTouy- H3 dotaurt- 
aksouaeTca B YyMepeHHOH It nana moraete Th Sacra Us otiaura 
|eNOCbILLeHHOCTH — KPe@MHe- Koprepena6u1 Rue ain eonebs 
[MCJIOTOH (SiOz—54—85 %) Oxucen aHanus Ne 4 aHamus Ne 2 ananus Ne 3 


MOBbILICHHOH ILeJIOUHOCTH 
| a20 + K20 >13%) IIpv Bec. % 
iaMeTHOM npeo6aqaHHu 
aTpHa Ha Kasivem. OHAaKO 


aTOMH, 
KOJIMU. 
0 
KaTuo-| -Bec % 
HOB 


aTOMH, 
KOJI, 
0 
KatTuo- | Bec. % 
HOB 


aTOMH,. 

K OJIHY. 

K aTHO- 
HOB 


ime wenoeli norru pasa $0: he) | ae eek | ae | ees | ae 
jeIMYHHE YJIMHO3eMa, 103- 2105 11,60 | 0944 | 13,88 | 1090 | 16,37 | 1336 
OMY ew isos TRIO! es*| 103 sehen oon | S'28 | tobe 
JIABHbIM OOPa3s0M B Hee- CeO2 0,72 | 0041 oi He omp. 

Al,0 0,48 | 0084 _ 0,50 | 0400 
uHe (26,2%), M MHUb ero Fe.0, a3 ad a re \ pale 
e@3HauHTeIbHad YACTb BXO- Myo PE a ere RE ie le A 
ee Ee oe ogo | 1943 | sors | 1902 | 706 | 1256 
] a au > > 
aJIOB: 93THPHH-aBrHTa, apcb- Bad ie = a e as es 
| SrO = — — — 1,68 
obnaara a punxonnra, Se | ‘He | Oe |‘OS8 | Sle [08 | ae 

WJJIMTa WH PHHKOJNTa, Kk, ; ; 16 1 
jog ee H,0 1,20 | 4340 | 4,27 | 1390 |Heonpj — 
Myaa KapTHHa HaOmo- ci 1:10 | 0310 | 0,20 | 0060 {He onp. 
aetca B JIoBo3epcKux dol- §— ———— 
HTaxX, KOTOPble HaCTOMb- Cymma ... .|100,78 99,08 99,22 
|O MepecbiLeHbI WlesouaMu ; : ; 
16,59 ui 
| a20 of K20 > 6, %) Cymma. . .|100,53 | 98,89 | _ | 
O€HEHbI KaJIbUHeM HM Mar- 
|Me€M, UTO B HHX, NOMHMOHe- Ae 1.5. Tym | H. Hy SB aCas. A.B. Tymn- 
yeIHHA HW SFrHPHHa, NOAB- AxBTop P. M. Awuna, H. H. Baoga- P. M. AuinHa, 
6 1957 r. Bel, (°) 1954 r. 
IAeTCH COMaIHT H OOLINpHAaA 1937 


iccoumallvwA = HATPUlicojlep- 

allHX THTAHO- H WHPKOHO- * PentreHOXHMHUeCKHH aHaIHS pewKHX semedb, BEITIOJHEH- 
MJIMKAaTOB, cbocaTos H Meuoro aL be a yee pesybTaTbi: Ce ~ 1,0%, 
‘TOPHAOB (oNapHT, MypMa- 

IMT, JIOMOHOCOBHT, JIOBO3epHT, JaMMpog HUT, allaTHT HW  BHVJIIMOMHT). 
| B sakuloucHHe OTMETHUM, UTOHaxOMKa SBAMaJuTa B POMAMTAX HW NerMaTuTax 
Dro-Boctounoh TyBbl conporox JaJacb OTKPbITHEM Le. OrO KCMMJIeKCa CNelH- 
)MYeCCKUX MMHEpalOB, XapakTepEbIX Win KowbcKoH WeNOYHOH NPOBHHIMH HM. 
icoO€HHO via XuCuHcKoro mesouHOrO MeccuBa. K uncsy TaKCBbIX OTHOCATCA 
JaTanJeHT, JOBYOPPHT, acTPCVINKT, SHHTPaMHT, NupxXJop, HHOCHHCoOLepKa- 
HMM cibeH, peAKo3eMesbHBIM anaTHT uM Ap. OHM CBUJeTeELCTBYIOT O TOM, 
TO TYBHHCKaA MpOBMHUWA We JOUHbIX MOLOM BeCbMa MNTepecHa B MHHEpaso- 


MUECKCM OTHOIIEHHH. 
| Wucrutyt reoucruv pyAHBIxX MecTopox7eHHh, Tlorynuxo 
neTporpa@uv, MHHepaorHH uM TeOXvMHH 43 VI 1959 
Axayemun nayk CCCP 


LWMTHPOBAHHAA JIMTEPATYPA 


2.7. Bopoeman-Crapuukesbuy, Vscmcpdrpe 3samemlenua B HEKOTOpbIXx 
Jochbatax wu THTarccuankatax. 1945, ? JI. C. Bopogaun, JAH, 4142, Ne 2 (1957). 
|J.C. Bopogun. Tp. WMIF9, s. 1, 1957. 4 Munepanbr XnOuncKnx u JloposepcKux 
Hap. Cécpu. non. pen. A. E. fepemana, 1937. ® E, E. KoctTnaesa, Tp. Mun. my- 
ka AHCCCP, No 3 (1929). © P. M. Smuna, Has, AHCCCP, cep. reon., Ned (1957). 
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Horaaygn AkawqeMuHu Hayk cccP 
1959. Tom 129, Ne 3 


TEOXHMHA 


ll. 1. BOPOHKOB | 


OCHOBHbIE 3AKOHOMEPHOCTH THAPOXUMUHYECKOLO 
POPMUPOBAHHA ECTECTBEHHbIX BOJOEMOB ; 


(IIpedemasaeno axademuxom H. M. Cmpaxoeotm 27 V 1959) 


[ipupoguple BOL‘ KOPbl BHIBETPHBAHHA MOCTOAHHO HaXOMATCA B COCTOAHHM 
CT@KAaHHA COOTBETCTBEHHO pesbety MeCTHOCTH, THApaBJIMYeCKHM YKJIOHAaM HW 
BO3MOMKHOCTH HHPUILTpanun. IIpu TBuxKeHHH MO MOBepXHOCTH M BHYTPH Mo4Y- 
BCHHO-rpyHTOBOM TOU BOA pacTBOpsIOT HeOpraHHyeckue HM OpraHwyeckHe 
BeleCTBa, BCeACTBHe YerO MPOMCXOAUMT HAKOMJIeHWe PaCTBOPeHHbIX XHMHYCCKUX 
coequHeHu. Ho Hapady Cc HaKOMMeHHeM OCYLeCTBIAeTCA H YaCTHUHOe BplMase- 
HHe HX H3 pacTBopa. B pesyibTaTe yKa3aHHOro Mpowecca Hu POpMupyercaA XHMH- 
4eCKMH COCTaB MpHpOHbIX BOL. ) 

MureucusHocTb HW HallpaBJIeHHOCTb TH pOXuMUMYeCKOrO Mpolecca 3aBHCHT 
OT (pH3HKO-reorpaduyecKuX yCOBMM, KOTOPbIMH H OMpesemAroTCA OOULMe YeEPTEI 
XOPOIIO BbIPaxKeHHOM 30HAJIbHOCTH B.OTHOMICHHH MHHepasu3alluu HW XMHMHYeCKOrO 
COCTaBa MOBePXHOCTHBIX BOL (?, 2). 

Hapsjy c 30HaIbHBIMM (aKTOpaMH CYyIeCTBeEHHOe 3HaYeHHe HMeIOT H C*bakKTO- 
Pbl, OMpewensroulue XapakTep Ce30HHbIX H3MeCHEHHH, T. €. THAPOXUMHMYeCKHH pe- 
2KHM MOBepXHOCcTHBIX BON. IlocnmenqHult HaMOouee Pe3KO MPOABJIAeTCA B YCMOBHAX 
M@JIbIX PK IOXKHbIX TEPPHTOPHU, TaK KaK MMTatOllWe UX BOLbI OMpedeseHHOrO 
MIPpOHCXOMKMeHHA (reHeTHYeCKHe KaTerOPHH MOBEPXHOCTHBIX BOX) PopMupyroT 
3/eCb XHMM4eECKHH COCTaB B MOUBCHHO-rpyHTOBOH Tome, pasIM4HO MO BepTH- 
KaJIH 3aCONOHEHHOH slerKO PaCTBOPHMbIMM COJAMH — CyabcdaTaMu UH XJOpH- 
mamu. Kpome Toro, Ha MaJIbIx BOWOCOopax He MpoABAeTCA WeHCTBUA TeppuTo- 
pHaJIbHOrO pa3H4NA cba3 BeCeHHOrO MOMOBOALA, GarofwapA yvemy HaOmOMaeTcA 
pe3KO BbIPaxkKeHHad CMeHa B PyCMOBOH CeTH BOM pa3sIu4HOrTO MpoucXxo*KTeHuA 
MH, CJICOBaTeIbHO, OTCYTCTBHeE CYIeCTBeEHHO BbIpaxKeHHOM TuLpoxuMuyecKkoH 
uHepunK (°). 

B Bogoemax (03epa, BOAOXPaHHJIHla, MPybl) U3MCHEHHA B MUHepaIMsalluu 
Wi XMMHYeCKOM COCTaBe BOJbI HHKOFa He ObIBaIOT CTOJIb XOPOMIO 3aMeTHBI, KaK 
B BosoTOKax. Ilo sTOMy MpH3Haky BOMOeMbI MOXKHO PaCNONOXRKUTb B OMpeemen- 
HbIM PAL, B Haase KOTOPOrO OyAyT BOAOeMbI C XOPOLIO BEIPAKEHHIM (B Pes yiJIb- 
TaTe OO/IbWIOH MpOuHOCTH) BOAOOOMeHOM, a B KOHMe paga — 6eccTouuble Bosoe- 
MBI C OUCHb 3aMeJVJICHHbIM BOJOOOMeHOM. 

JI MaJIbIX BOJOCMOB BECbMa CYII[eCTBeEHHOe 3HAYCHHe MMeIOT TaKKe TaKHe 
(akTOPbIl, Kak HCMapeHve BOM C 3epKasa HM OOpasoBaHHve MeMAHOrO MOKpoBa. 
Yem Menbillel MpOTOUHOCTbIO XapakTepUusyeTCA BOMOeEM, TeM OoubIIe STH (baKTO- 
Pbl BJIMAIOT Ha erO THAPOXHMMGeCKHH pexKuM. 

OueBuHO, 4TO CTeMeHb MPOYHOCTH BOLOeMOB (COOTHOIMeHHe MexKILy OObeMOM 
BObI MOcMe BECeHHerO HaNOJHeCHHA H OObEMOM TOMOBOTO CTOKAa) ABJIAeTCA HaH- 
Oomee CyUL2CTBeHHbIM (aKTOPOM, OMpeeAOULMM HX OCHOBHBIE ruyqpoxumude- 
CKHe YePTI, MOTOMY YTO 10 OMpeAeMAeTCA BEMYMHA BLIHOCa U3 HUX pacTBopeH- 
HbIX COIeH, MOCTyNalouyux CO Bcero BOOCbOpa. 

Bpinoc pacTBopeHHblx Come M3 BOLOeMOB MPOMCxO_UT, KPOMe Toro, MyTeM 
MHPUMbTPalM PacTBOPOB Yepes BCiO 3aTAMMHBAeMY1O MOULalb LHa. Ina Hempo- 
TOUHbIX BOJOCMOB STOT BU YaICHHA PaCTBOPeHHbIX COME ABIAeCTCA CUHCTBEH- 
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(aKTOPOM UX BbIHOCAa, CCIM He MPHHUMaTb BO BHAMAHVe BO3MOX%KHOCTH BbI+ 
eHUA COeH MOcie AOCTHKeHMA Npefeia HacbIleHHA MMU, a TakKxKe alcopo- 
HHbIX, OMOXHMHYECKUX HM 3OJIOBbIX ABJICHUH. 
BofoemaM NepHoyuyeckH MpOTOUHbIM, HW OCOGeHHO HeMpPOTOUHBIM, CBOLICT- 
HO HeKOTOPOe HakOMJeHve PACTBOPEHHHIX COVIeH, OMpeeAIOULeecA B KaxKIOM 
KPeTHOM CJlyuae SJIEMeHTaMH BOAHO-coueBoro OamaHca. Bpema nacryneHus 
Wea HAKOMICHUA PACTBOPCHHbIX COC MIA HEMPOTOUHBIX BOJOCMOB 3aBHCHT, 
MPOUMX PaBHbIX yCJIOBHAX, OT HHTEHCHBHOCTH HHDUMbTpPAaluA HM ONpesemser- 
TEM MOMCHTOM, KOrla CpeMHeroMOBoe KOHYCCTBO PaCTBOPeHHIX Coyle, yMa- 
MBIX H3 BOJOeMa BCJIeEACTBHe HHPHIbTPalun, OyleT paBHO cpeqHerosOBomMy 
MYUeCTBY HX, MOCTyMatoluleMy co Bcero Bosocb6opa. Ecrecrsenuo, 4TO WIA 
O€MOB, HaXOMANLMXCA B OMMHAKOBbIX (PU3HKO-reorpadpuyeckHX YCOBUAX, HO 
AMUVAOULAXCA NO PUIbTPaWMOHHOH CMOCcOOHOCTH Ha, BpeMA HacTyMIeHuA 
HOBeCHA Mexly MPHXOAOM MH pacxOJOM pacTBOPeHHBIX cose OyeT pasnu4- 
; COOTBETCTBEHHO pasHOH OyjleT M CpeAHeroloBad BeMMYMHA MUHepasusalluu 
bl, IPH KOTOPOH HaCTYNUT 3TO paBHOBecnue. 
|Harasyupim mpumepom storo sBasioTcaA ogepa AkkyJib 1 Kau abIKyJib B Ce- 
HoM KasaxctaHe. Hecmorps Ha TO, 4YTO OHH HAXOMATCA Ha paccTOAHUM BCero 
O M OHO OT Apyroro, Boa HX pe3KO OTMMYNAeTCH Kak NO MHHepamusallnH 
vu 21,7 r/xr), Tak M0 XuMMYeCKOMy cocTaBy (21,9 u 43,6% sxB. Cl’). Mex- 
'‘TeM NO MHHepasusanun (490 mr/a) uw XuMuMYecKOMy cocTaBy (17,7% >xKB. Cl’) 
JHTOBBIX BO (KOOJel, ypoBeHb Bos! KOTOpOorOo 16 VIII 1956 r. Ha 5,3 M 
PBbILMaJI YPOBeHb 03. AKKyJIb) JI€EPKO 3aMeTHTb, 4YTO MOBbILNeHHe MMHepau3a- 
MM COJlep2xKaHHA XJIOPHJOB B O3e€PHbIX BOMaX OOYyCJIOBJeHO B aHHOM ciyyuae 
HapeHHeM C Miolmaqu 3epKaua. 
'BausHue ucnapeHua OCOOe€HHO CHJIbHO CKa3bIBaeTCH Ha O03. KMHAbIKyJb. 
D0 O3epO ABJIAeTCA CBOCOOPasHbIM UCMapuTeeM BOMbI, CTeKarollel ciofla c 06- 
ro Ais OOOUX O3ep BOZOCOOpa (B Nepuos UCCeLOBaHHA YPOBeHb BOLI 03. KuH- 
yilb Obit Ha 2,08 M HuKe ypoBHA 03. AKKyvib). BcmeacTBue atToro B 03. KuH- 
YJlb IPOMCXOJUT HE TOJIbKO BeCbMa CYUIECTBEHHOe YBeJIHYeHHE KOJIMUeCTBA 
“TBOPCHHbIX COeH MO CpaBHEHHIO C BONO 03. AKKyJIb, HO HM XOPOLIO 3aMeTHOe 
ommeHue uoHoB Cl’ u Na u BpinaweHue u3 pacTBopa HoHoB Ca’ u Mg” B Buze 
6OHATHBIX, a B OTJCIbHBIC FOMbI HM CyALaTHbIx coseh (*). 

Vimes B BUY 3HaduTebHO Oomee HU3KHM YPOBeHb BOsbI 03. KHHbIKYyJIb 10 
BHeEHHIO C ypOBHeM 03. AKKyJIb, J€rKO 3aMeTHTb 3/leCb BJIMAHHE Pa3JIMUHbIX 
OBHH HHDUMLTPalHu O3CPHbIX KOTJIOBHH Ha MMHePaH3al\Mio WH XMMMYeCKHH 
TaB HaKaMJIMBalwolluxXcaA B HUX BOL. 

Ecau tbuibTpallMuoHHad cnocoOHocThb JjHa BOOeMa He OOecrIeyMBaeT OCTAaTOYU- 
O yae€HUA PaCTBOPeHHBIX COeH, MOCeLHHe MOFyT HaKallJIMBaTbCA B BOMOe- 
NO pelea, ompelkemAemoro pacTBOPHMOCTHIO MPH WaHHbIX ycoBuAX. B cy- 
2 Ke 3HAUHTebHOH (PUNbTPalMOHHOM CnOCcOOHOCTH Ha paBHOBecHe Mpuxosa 
acxOfla paCTBOPeHHbIX COMel MOMKeT HACTYNHTS elle WO TOTO, Kak OH OyJeT 
€CTBCHHO 3aCOJIOHEH, ITO MpHBeeT K CPaBHUTeMbHO MasIOH CpesHerosoBou 
Hepamu3auuu ero BOI. 

Pa3nuuHeM MOUBeHHO-reoOrMyecKUX M THAporeoorMyecKHX yCOBHH HU 
TBETCTBYIOULMMH MM 3aKOHOMePHOCTAMH (POPMHPOBaHHA MUHepanusallun U 
MMYeCKOrO COCTaBa O3€PHbIX BOM MU ONpesesAeTCA BCe FHAPOXMMUYeECKOe Pa3- 
o6pa3sue osep, HaOmiofjaroleecd, B YaCTHOCTH, Ha TeppuTopun CeBepHoro 
3axcTaHa M paBHunHoro Autas. Hapaly c MalOMHHepasM30BaHHbIMH FHApo- 
POOHATHBIMH BOJaMH, B KATHOHHOMCOCTABE KOTOPBIX B OMHUX CLyYaAX Mpeoda- 
OT HOHBI Ca”, aB Apyrux Na’, 30ecb pacipocTpaHeHbl O3epHble BObI C BECbMa 
3JIMUHBIM COep2KaHHeM PaCTBOPEHHBIX CONeH, CpeM KOTOPEIX MOryT mpeoOsa- 
Tb Kak XJIOPHbI, TAK M cybcaTel WIM KapOouaTb HaTpuaA (°). / 
Beseyerave MpoOMmpiBarollero eHcTBUA ATMOCC(PEPHbIX BOM 3aCOJIOHCHHOCTh 
YBO-rpyHTOB BOROCOOpoB B TeYeHHe HCTOPMYeCKorO BPeMeHH He MOXKET OCTAa- 
Tbca mocTosHHOH. Ilostomy AA HeMpoTOUHOrO BOOeMa MOXKET HACTYNUTb 
KOM MepHOA, Kora cpeqHee KOJIMYeCTBO BbIHOCMMBIX H3 Hero B pe3yJIbTaTe 
(bubTpalMu pacTBOPeHHHIX coeH OyeT MpeBbilllaTb KOMMYCCTBO cove, 
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nOocTyMa1oulux CoO BCero BO,oCc6opa. B stom cmyyae OOM 3amac pacTBOPeHHBl. 
couleli B BOoeme 6yfeT NocTeneHHO yMeHbINaTbCA. Hapsayly c yMeHbIleHHe 
MHHePasH3allun BOMb! OyeT COOTBETCTBEHHO H3MCHATbCA HM €€ XHMHYECKHH CC 
cTaB. ITO O6yCOBIEHO TEM, YTO M3 MOUBEHHO-FpyHTOBOH TOL BOLOCOOPOB BHé 
yale yaJIAe€TCH OTHOCHTEIbHO OOJIbIUOe KOMYECTBO XOPOWIO PaCTBOPHMbI 
coeqHHeHHH — XJIOPHOB MH CysbaTOB HAaTPHA, a Moce HX HCTOULEHHA PlaBHy} 
POJb B BLIHOCe HAYHHAIOT MpuoOperaTb CysbaTHbie H THApOKapOOHAaTHbIe HOH 
Iipu mpeo6agqanun Ca” B cocTaBe KaTHOHOB. OTHM OOCTOATEbCTBOM u onp 
TeAeTCA PasJIMYHO BbIPaKeHHbIM MO HHTCHCHBHOCTH HCTOPHYeCKHM MpoLec 
«CJI€¢OBAHHA» XHMHYECKOFO COCTaBa BOJbI O3eP 34 XHMHYCCKHM COCTABOM BO} 
KOTOpbIe B CBOe BPeMA NOCTYNasH B HUX C BOLOCOOpoB. 

Takum O6pa30M, 3aCOJOHEHHOCTb MOUBO-rpyHTOB BOJOCOOpoB XJ1OPH aM 
HaTpusA uM Cysb(aTaMH KaJIbIlMsA OOyCNOBIMBaeT H OMpeeeHHbIH Mporec 
CMe€HbI XHMHMYECKOFO COCTaBa BOJbI BOJOCMOB: XJIOPHAHbIM XapakTep, Pa3sBUBaK 
WHicH CHauanla, CMeHAeTCA CybdaTHbIM (MPH HaJIMYHH B MOYBEHHO-rpyHTOBO 
TOME BOLOCOOPOB FHMCOBbIX OTMOAKeHHK), KOTOPbIi 3aTeM yCTyMaeT MeCTO Fu} 
pokapOouaTHomy. 

«ColoBbiliy XapakTep BOX BOAOeEMOB CJleyeT PaCCMATPHBaTb COOTBETCTBEHH 
3AKOHOMEPHOCTAM (POpMHPOBaHHA ero Ha BOROCOopax (°) Kak NpOMe2%KYTOUHEI 
MexK]Yy XJIOPHHbIM (c mpeoOsagqaHvem Na’) HayaIbHbIM HW rHApoKapOOHaTHbl 
(c npeo6sanaHuem Ca’) KOHeUHBIM. 

CreoBaTesIbHO, HW HeMpOTOUHbIe BOAOeMEI, OO aaiollve BbIPaKeHHOH B pak 
HOH CTeneHH CPUMbTPalMOHHOH CMOCOOHOCTbIO Ha, DOJIKHbI PaCCMaTPHBaTbC 
B HCTOPHYeCKOM MepHOsle KaK BPCMEHHbIC AKKYMYJIATOPbI PACTBOPECHHBIX COMeb 
HaXOJALHeCA Ha MYTH CNe€OBaHHA MOCIeAHUX M3 MOYUBO-rpyHTOB BOAOCOOPHEI 
mloulayqeH B MHPpOBOH OKeaH. 

Ha OcHOBaHHH H3JIOX%KEHHOPO BbILIe CTAHOBUTCA OUCBHAHbIM, YTO XHMHYECKH 
COCTaB BOJIbI PpeK OTPaxKaeT COBPeCMCHHOE MOUBECHHO-FreovlOrHyeckoOe COCTOAHE 
BOAOCOOpoB, Tora KaK THAPOXHMHYECKOE COCTOAHKE BOJOCMOB ABJIACTCA Pe3YJIE 
TaTOM BCero HCTOpHYecKOrO Mpouecca pasBHTHA KaK CAMHX BOJOeMOB, TaK H H 
BOLOCOOpoB. sik 

J[1a MpOTOUHbIX BOJO€MOB B KOHEYHOM CueTe peltiarollee “3HaUeHHe B OTHC 
IW€HHH MHHepaHsallHH BObI, ee XMMHYeCKOrO cocTaBa H FHApoxumMuYeCcKOr 
pexkuMa TeKylero MepHOa HMEET CTENeCHb MPOTOUHOCTH, a WIA HEMPOTOUHBIX - 
HHTCHCHBHOCTh (*PHJIbTPalHu BO MIOWabO Ha. 

Oco6yio rpynny npelcTaBAsioT MepHomuyecKknH MepecnixaroulHe BOJOeMb 
Beuunna MHHepav3allHH H CBOeOOpasve XHMHMYECKOFO COCTaBa HX BOLbI Ope 
leJIAIOTCA TEMU 2Ke PakTOPaMH, KOTOPbIe YNPaBJIAIOT STHMH MPOUECcaMH y HeMpt 
TOUHbIX BOLOeMOB. I]pn Xopouio BbIpPaxKeHHbIX (PUJIbTPaUMOHHbIX CBOMCTBAX MI 
Wau Ha TAKUX BOJOeMOB B HUX He NPOHCXOAUT HAKONJCHUA PaCTBOPEHHBIX Ct 
JieH WM MpHxod — pacxof HX 3a MHOTOMeTHHH Nepvom ypaBHoBemmBaetca. Jle 
KOPaCTBOPHMbIe COM, NepHOAMYeCKH HaKalJIHBaloulvecA B KOTJIOBHHAaX O8€ 
STOrO THMa BCJeACTBHE NONHOFO HCNapeHHA BObI, yasA!OTCA 3aTeM NyTeM Pw 
TPalHH PaCTBOPAIOUIMX MX NEPBLIX NOPWHH BeCCeHHHX HUH MO*KJEBLIX BO; 
B pesyuibTate (busbTpalHH MHOrHe NepHoOsNyecKH Nepecwixaioulue O3epa, H3 4H 
Jia HCCJI€QOBaHHbIX HaMH Ha TeppHTOpHu CepepHoro Ka3axcTaHa, HMeIOT B Ol 
Ul€M MaJIOMHHepaJIM3OBaHHy!0 BOy, HECMOTPA Ha HEKOTOPy1O 3aCOJICHHOCT 
NOUBEHHO-rPpyHTOBOH TONMM HX BOLOCOOpoB. CpeqHeroqopad MMHepasHsally 
M XHMHYECKHH COCTAB BOJbI B STHX CY4YaAX ObVIH TAKUMH 2K, KaK y BOM MpPHT 
Ka C BogocOopa. 

TlepecbixaioujuM BOQOeMaM, KOTOPHIe OTIHUAIOTCA HeOcTaTOUHO HHMI 
TPallHOHHOH CNOCOOHOCTbIO Ha, CBOMCTBEHHO B pa3/IMUHO Mepe BbIPaxKeHHt 
HaKONJI€HHe PaCTBOPeHHbIX COeH BIMVIOTh MO UX CaqKH. B aTHx cy4yaAXx MOF 
OO6paz0BaTbCA CHJIbHO 3aCOJIEHHbIC BOLOEMbI — TaK Ha3bIBaeMbIe «COP», «KAKU 

PaccMOTpeHHBble 3eCb Pa3JIM4HbIe FPyMNbl BOMOEMOB OT MYAIOTCA TAK2KE CBO 
oOpasveM rHApoxHMHuecKorO pexkuma, T. €. XOMOM MUHepasM3allun BOMB u | 
XHMHUYECKOrO COCcTaBa B TeyeHHe roga. IIporouHpIe BOACeEMbI B 3TOM OTHOILUEHI 
MOrYyT B TOH JIM HHOM Mepe NOBTOPATh, B 3ABHCHMOCTH OT CTeneHH MPOTOUHOCT 
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%KUM MHTAIOWMX HX BOLOTOKOB, o6alaTb 6obUIeH WIM MeHbillen HApo- 
MHYeCKOH MHepuMel. 

| Tugpoxumuyecknit pexKuM HeMpoTOUHBIX BOJOeMOB, B OTM4Me OT MpoToU- 
pIX, MOXKET B 8HAYHTEJbHO OoVIbINeH CTENeCHH 3aBHCeTb OT HCNapeHUA BOLbI B JeET- 
@ BPeEMA MW BLIMOPaKUBaHUA e€€ B 3HMHUU NepHo, YeM OT XMMMYECKOTO CBOeOO- 
3HA NPOTOUHbIX BOR. CreneHb BbIpamwKeHHOCTH THAPOXMMHMYeCKOrO pexKHMa 
SMIPOTOUHbIX BOOCMOB MOJHOCTbIO ONPeNemAeTCH HX THAPOXUMHYeECKONH HHep- 
eH, T. €. COOTHOWeEHHEM OObEMOB BOJbI BOMOeMA HM MIPHTOKAa B TeveHHe TwiaB- 
HIUMX THAPOMOFHYeCKHX NePHOROB H CTENeHbIO PpasIMYHA UX MHHeEPaH3salHU 
XMMHYECKOLO COCTABA, a TAK2KE COOTHOILEHHEM OObEMOB BOJbI B BOMOeME UH BO- 
I, MCMapsAIOULeHCA 3 HETO B JETHHH NepHOL NM BbIMOpaKuBaIOUlehca B 3MMHHH. 
WleMOBaTeIbHO, THAPOXMMHMYeECKHH pexKUM BOLOEMOB ZTOFO THMa ONpesemAeTcA, 
aBHbIM OOpa3oM, CTeNMeHbIO MepHoOsMYecKOrO pasOaBseHHA HW KOHIeHTPHpoBa- 
HA HaxOMAlleroca B HHX pacTBopa cone. B onpemeneHHbIX Cy4aAX Ha PexKUM 
DryT OKa3bIBaATb CYIECTBEHHOe 3HAYeHHE XHMMYeCKHe, CH3HKO-XMMM4eCKHe 
| 6MOxuMUYeCKHe Mporecchi. 


TocyapcTsenHplli rugposornueckult HHCTHTyT Tlocrynuio 
Jlennurpay 27 V 1959 
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OKEAHOJIOTHA 


r. M. BEJIAEB, A. A. BMPLUITEHH, 
ysieH-koppecnougzent AH CCCP.B. Ff. BOTOPOB, H. . BAHOTPAOBA, 
M. ©. BAHOPPA)IOB u uaen-Koppecnongent AH CCCP JI. A. 3EHKEBHU 


O CXEME BEPTHKAJIbHOM BHOJIOTHYECKON 30HAJIbBHOCTH 
OKEAHA 


[lpopeyqenupre B MOcieqHHe TOMb sKCMequHAMH Ha «BuTase», «anaTeer, 
«O6u», «AnbOaTpoce» u Apyrux cyfax ucceqOBaHHA rTyOOKOBOHOK dayHbl 
3ACTaBJIAIOT MepeCMOTPeTb PaHee MpeOReHHbIe CXEMbI BEPTHKAJIbHOM 3OHAJIb- 
HOCTH %KH3HH B OKeaHe. AMepHKaHCKHM KOMUTe€TOM IO MOPCKOM SKOJIOrMM U 
MasleOSKOMOPHH MpeliOxwena CUHad CX€Ma BeEPTHKAJIbHBIX 30H OKeaua (’,”). 

Buouornuyeckue sa6oparopuu Uucturyta oxeanonornu AH CCCP ua page 
KOJIJIOKBHYMOB leTasIbHO OOCy2KAalH 3aKOHOMePHOCTH BePTHKaJIbHOrO pac- 
MpelesieHHA OKeaHHYeCKOH, MPeHMYyLeCTBeHHO r1yOOKOBOAHON, dayHbl. Boia 
mpewwioxwkeua cxema (ta6n. 1, puc. 1), cosqaHHaad Cc y4eTOM aHaJIOrHUHbIX CXeM,, 
npefiaraBuiuxca pauee (?°). 

Muorve xuccsegopatenu ((°,4) uv ap.) mpu pa3spa6oTrKe cxeM BepTHKaJIbHOM 
30HAJIbHOCTH (payHbI, OUCBHHO, riaBHbIM OOpa30M M3-3a HefocTaTKa cbakTuueC- 
KOrO MaTepHasia, HCXOJAT U3 aHalu3a H3MCHYMBOCTH aOHMOTH4YeCKHX dakTOPOB 
(B OCHOBHOM cBeT, TeMMepaTypa, JaBjeHHe). Oguako pH 9TOM, BO-MepBBIX, 
IIPpOH3BOJIbHO BbIOHpalOTCA OTJeMbHbIe CPakTOPHI, JeEHCTBUTeIbHad 3HAYHMOCTb 
AJA BEPTHKAIbHOFO pacnpeeeHHA AKUBOTHBIX He MOfaeTcA yueTy, a BO-BTO- 
pbIX, ClekyeT YIHTHIBATb, UTO BEPTHKAIbHOe PacMpemeseHHe MXKUBbIX OpraHH3- 
MOB HW MX KOMIJI€KCOB 3€BMCHT HW OT MHOrMX Apyrux dakTOpoB, B 4acTHOCTH 
6voorMyecKHx uM ucTOpuyeckux. IlosTOMy HaM KarKeTcaA Goylee MpaBHJIbHBIM 
CTPOHTb CXeMY Ha OCHOBaHHH HemocpelcTBeHHOrTO aHasu3a cbayHucTMyecKOoro 
MaTepHala, TeM Oovlee, YTO MMEIOMIMecA B HaCTOALee BPCEMA MHOPOUNCIeHHbIE 
AaHHble O BEPTHKAJIbHOM PactipefeneHHH OKeAHHYECKON PayHbl BUOMHE NO3BOMAT 
MATH TakuM TlyTeM. Kpome u3MeHeHHA C ruyOHHOH CHCTeMaTM4eCKOrO cocTaBa 
cbayHbl, CleyeT MPHHUMaTb BO BHHMaHHe M CMeHy ee OMOMOrM4eCKHX OCObeH- 
HOcTeH (Mopdonormueckoe CTPOeHHe, IBeT, MMILeBOM pexKUM UT. M1.). SaTem cue- 
HY€CT IbITATbCA BLIACHUTb, C H3MCHCHHEM KAKHX BHELIHMX (PaKTOPOB MOxXET ObITb 
CBA3aHa BbIABHBIWAACA (bayHHCTHYecKad 30HalbHOCTb. KauecTBeHHbIii CocTaB 
cayubl C riyOHHOH H3MeHAeTCA CKauYKOOOPa3HO H 3AKOHOMePHO, YTO JaeT BO3- 
MOXHOCTb HCHOIb3OBATb eFO JIA YCTAHOBCHHA TpaHIl MexKAY BepTHKasb- 
HBIMH NOMpasqeeHHAMU, a B OOIeM Gomee paBHOMePHBIe KOJIMYECTBEHHBIe 13 - 
MeHeHHA He JatoT TaKOH BO3MOXKHOCTH. 

B ocnopy CXeM 30HAIbHOCTH MelarMuecKol (ayHb! MOMOXKeHbI B OOUIEM OUCHb 
O6nuskve Mexy coOoli cxemMbI, mpeqmoxeHHpte Jlanem (°), naa Copepoda 
B. I’. Boropossm (°) Aisa mWiaHkTOHa apKTM¥eCKHX M OopeanbHEIxX MOpeli, 
K. A. Bpogcxum (*) aaa Copepoda cesepo-3anaqnoh uactu Tuxoro okeaHa u 
A. A. Bupurreliuom, M. E. Bunorpagospm u 10. T. Unugonoson (°) ana 
MaKPOMaHKTOHa CeBepo-3anaqHoH uacTH Tuxoro OkeaHa, JONOMHeEHHBIe MaTe- 
pHaslaMu, MOYYeHHbIMH Ha «BuTa3e» B LeHTPasbHbIX patioHax Tuxoro oKeaHa. 

@ayHucruyeckul COcTaB MaHKTOHA He JaeT LOCTAaTOUHBIX OCHOBaHH pa3sze- 
JIATb MOBEpXHOCTHY10 30Hy (0—200 m) Ha yBe (”, *) 4 BEIZeMATS MpoMexyTOUHBIe 
MexKy MOBepXHOCTHOM H ri yOMHHOM 30HaMH CJION, MOUTH He MMerlouLMe CO6cTBEH- 
HOH 2HJeMMUHOH (:bayHbl,B OCOGy1o NepexOHy10 30Hy, paBHy10 110 paury moBepx- 
HOCTHOH HW TlyOMHHOH soHam (?, *, °-*). Uro kacaeTca rpaHulbl Mexy BepxHeit 
65 8 


Ta6Oanuna 1 
CxeMa BepTHKasIbHOH 30HabHOCTH (payHbl OKeana 


I] naHKTou BeuToc 
O6smacTb 
380Ha momsoHa 380Ha Nof{3sova 
{emkopognaa | I. [lopepxuoct- I. Cynpasutopasb 
pokyuupyto-| Haw waIH 3nH- Il. JIutopanp +0™m 
mast) nearualb—or III. Cy6autopamp 
0 no 200 m ot 0 no 200 m 
Ilepexognsli ropusont — or 200 ‘Ilepexoqupli ropusour — or 200 
no 500—1000 m no 500—-1000 m 
6HHHAaA (0- VI. Barnanh —or 
e6.1nroula sa) 500—1000 zo 


1. Bepxuaa uan 
OaTunenarHanb — 
ot 500—1000 zo 


2500—3000 m 


II. Py6oxo- 2000—3000 m Ilepexoguplii ropu30KnT — or 2500 
BOJHaA — OT mo 3500 mM 
500—1000 m zo 
6000 m 

2. Hwxuaa umn | V. AOuccamb —ort} 1. Bepxuea6uc- 

aOucconesaruanb —} 3000—3500 zo CasibHad — OT 
: ; ot 2000—3000 m 6000 m 3000—3500 jo 

k no 6000 4500 mM 


2. Huxueadue- 
CcaJlbHan — OT 
4500 no 6000 m 


III. Yautpa- VI. Yaprpaabuc- 
aOuccabHaa — CaJIbHad — ruyOxe 
ray6xe 6000 m 6000 m 


WKHeH MOJ30HaMH TlyOOKOBOLHOM 30HbI, KOTOpy1o ofHH (*,°) MpoBOAAT Ha 
OuHe 2000 M, a Apyrue (’, 7°) Ha rary6uHe 3000 M, TO, Kak MbI yxKe yKa3bIBay 
ee MOOKeHHe OUeHb HeEOMpeeeHHO, TAK KaK MeTOAUKa COOpa MaTepHasa 
aeT BO3MOXKHOCTH Gomee HH MeHee TOUHO OMpeeNATb ero, a, Onarofapsa 
bINOH MOJBHXKHOCTH WWlaHKTOHA, CaMa rpaHulla He pe3Ka. Or cxempl Xemneca 
Hallla CXe€Ma OTJIM¥UaeTCA HAIMUMEM NepeXOMHOrO TOPH3OHTa MexXy MOBepxX- 
THOM WH TlyOOKOBORHOM 30HamMu, OObDeMHeEHHeM OaTHNearManu u aOuccore- 
Wai Kak MOJ30H B EMMHy10 rl yOOKOBOAHYIO 30HY U BbIJeJIeHHeM B KayecTBe 
OCTOATEIbHOH 30HbI yIbTpaaOuccan. 

B ocHopy CXeMbl 30HaIbHOCTH MOHHOM dayHbl WIA MeIKOBOAHOH O6acTH 
[OXCHbI PC3Y/bTATbI COBETCKUX HCCMeOBAHH B APKTMYECKHX u OOpeaMbHEIX 
aX, cBejenupie JI. A. 3enxesuuem ("4), a Ana rayOoKoBoqHOH oOjacTH — 
to NOyYeHHble Ha <BUTA3Ze» B CeBepo-3anaHou uacTu Tuxoro OKeaHa, Ipu- 
iuMpie JI. A. 3enxesuuem, MW. A. Bupwreituom u Tl. M. Beasesnm (1-14), 
\HaIM3 BEPTUKAIbHOFO pacnpememeHHA PAA rpynm r1yOOKOBOJHEIX *KUBOT- 
X, mpopegzenupli H. IT. BunorpayqopoH mo MaTepwallaM BCe€X HHOCTPpaHHbIx 
Neluuni, padoTaBumx wa rryOuHax Gomee 2000 m (*°"*’). 

BprlemeHve B KaueCTBe CAMOCTOATEIbHbIX 30H CyMpasuTOpaN, JMTOpanH 
‘YOJIMTOPAJIM He BbI3bIBAeT BO3PaxkeHuit. CmomHee OOcTOUT emo c payHoH 
IbIMHX T1yOuH. Bombuio0e wuc0 CyONHTOPabHbIX BUAOB OMyCKaeTCA MO Ma- 
uKOBOMy cKoHy Wo 500—1000 m. B uekoToppix palionax KpaH mespcpa 
ispiBaeT¢A orpyxKenHEM 0 500—800 m (Antapxruga). Ha stu rayOnuet 
(HMMaeTCA WM HaCTOAULad ryOoKOBOAHadA (bayHa, KOoTOpad HauHHaeT ABHO 
O6lanaTb c ray6unst 500—1000 m. Bce sto roBoput oT TOM, 4TO B OeHTOCe, 
( WB WaHKTOHe, WemecooOpasHo BbIMeIATh OCOObIH MepeXOAHOM TOpu30ouT, 
‘OPbIit OXBATHIBAeT B PasHbIX patlonax OKeaHa ryOuunl oT 200 Zo 500—1000M. 
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HeonHoposHbli moO BepTHKaH 
MHOPHM aBTOpaM BbIJeHTD Be 30HbI — 
BePTHKAJIbHOrO pacmpeleseHHA JOHHOHK u newla 
KamuaTckolH Blalvne JaJIO BOSMOXKHOCTb BbIJeUI 


cocTaB ryOoKOBOAHOH dayHb! HO3BOVI 
6aTHalb HW abuccalb. PaccmoTpeH 
ruyeckoH dayHp B KypHu 
Tb B KayeCTBe TpeTbeH CaM, 


CTOATeNbHOH TiyOOKOBOMHOM 3OHbI OKeaHa elle H YIbTPpaaOHCCasIbHY!0 30% 


(8, 22, 18). Tlocnequasa 30Ha NOM HasBaHHeM «xXaflaJb» NOSAHEE Opa BbIDee! 


i 


CYNPQITUIMOD Ab 
7: ye mop. oe NobepxHocinhan 30K0, UN 
200\ 3 > 200 
Wij = 7) XOTH. 508 
1000 oheese 11008 
SSD S [Sak 
2000 ESE Mengeuale S SiS0 2008 
Ae EON 
= 8 ISSSe 
I090 ae St-- 000 
ca S88 
i SR 
C5. Ws Z = 
5000 sip os "agin Wucean, & aes S008 
VoP30na y, Seas 
6000 Lbue, PSS a =. 5000 
7000 S 70060 | 
8000 S || 8 . 6000 
s S 
9000 GeHmalt S |ss 5000 
See fas 
Ss | & 
10000 Sa 10000 
4000 1000 (Ml 
Puc. 1. CxeMa BepTHKaJIbHOH 30HaIbHOCTH dayHbI OKeaHa 


Takxe u A. ©. Bpyyuom (*). Ananu3 BepTHKabHOrO paciipefemeHua ri y6OKOBO) 
HOH JOHHOH MakpodayHbl, npopesenupl H. I. Bunorpagcson (*°-1") nonzrBepan 
MIPaBHYJIbHOCTb BbIJeeCHHA STHX 30H, MO3BOJIHJI YTOUHHTb HX TpaHUllbl UW BbIN 
JIMTb B aOHCCaJIbHOH 30HE JBe YeETKO Pa3JIMYHMbIe NOA380HbI. Oxasasocb, 41 
y pa3JIMUHbIX rpynn Ha r1yOuHax 2500—3500, 4500 u 6000—7000 m kak npapus 
YBeJIHUNBaeTCA OOLLE€ KOJHYECTBO BHJOB, a TIaBHOe MPOHCXOAUT peskasn CMeE 
cbayHucTHYecKOro CocTaBa. Oco6eHHO peskax CMeH (bay HbI MPOMCXOHT Ha Pr yOurE 
oxo10 3000 M (y pasHbIx rpynn riyOuHa HaHOoee pesKOl CMeHBI (bay Hb! KoOvet 
aetcs oT 2500 no 3500 m). Iy6oxe sToH rpaHHub! MOABAeTCA GobUCe KOMmMYeC 
BO H€ TOJIbKO OCOObIX BHJOB, HO Tak2Ke HW Oovlee KPyMHbIX CHCTEMATHYECKHX ell 
HHI (pOfbl, CemelicTBa), XapakTePHBIX JA raryOuHbI Sonee 3000 m. C azpyre 
CTOPOHBI, 3€Cb UCuesaeT OOMbINOe KOMMYECTBO BUAOB MH LWeyIX rpynn OaTuam 
HbIX 2KHBOTHBIX. OTO JaeT OCHOBAHHE MPOBOLHTb TpaHWuy MexLy OaTHabIo 
aOvccaJIbIO HMCHHO Ha rulyOuHe 3000 M (?°,*”), uro mo_TBepxaeTcA aHanH3c 
cbayHp! Popamunudep("*,**) H BepTHKaNbHOrO pacnpexeteHHA pO poga Lycench 
lys (°°). PuryOunpi ot 2500 go 3500 M cueqyeT cunTaTh Nepexo,HbIMn Mex, 6, 
THaJIbIO H aOuccabIO. UerKNe H3MeCHEHHA BUAOBOFO CocTaBa *ayHbl Ha riyOul 
oKouI0 4500 M NOSBOUIAIOT PasJeIHTb aOuCCasIb Ha BEPXHIOIO H HH2KHIOIO NOD3O0HI 

IIpempapntesbHubit NOscueT CTeneHH SHJEMM3Ma ChayHbl PasvIMUNbIX 30H NOK 
3aJl, YTO B yJIbTpaaOuccaIbHOH 30HeE Ha rviyOuHe Gonee 6000 m o6utTaer 75 
SHICMHYHBIX BHOB, a B aOuCCaIbHOH 30He OT 3000 yo 6000 m 58% BunoB SHI 
MHUHbI, YTO MOLTBEPKLaeT MPaBHJIbHOCTb BbIJENeCHHA YIbTpaaOuccan, abu 
CaJIM M OaTHaM B PaHr CaMOCTOSITeNbHbIX 30H. OT cxembl Xegneca (2) npen 
raeMait HaMH CX€Ma BePTHKaJIbHOH 30HA/IbHOCTH JOHHOH cbayHbl OTNMUAeTC 
a) HaJIH4HeM MepeXOAHbIX TOPH3OHTOB MexYy cy6muTOpanbio u GOaTHambIO 
OaTHaJIbio M aOnCCasbIO, 6) BepxHeH TpaHHleH OaTHaNbHOl 30HBI Ha ryOw 
500—1000 m, a ne 2000 M u B) pa3qeneHHeMm aOuCccaIbHOM 30HbI Ha 2Be nox30n 
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IipeqowkeHHad CcxeMa MpHrogva AA BCero MHpOBOrO OKeaHa 3a HCKIIW- 
M€M AaPKTHYECKHX H OTYACTH AHTAaPKTMYeCKHX OOsacTeH. 
IB BeIcOKAX WMpotax ApKTuKu wu AHTapKTHKH, a TaKxKe B KPaeBbIX MOPAX, 
WBaX H [MPOJIMBaX MPOWCXOMMT CMeLeHHe PpaHu BePpTHKabHBIX 30H (14). 
A. Senkesuy (4), K. M. Tepiorun (?4), Pucaen (22) u Apyrue aBTopet mpuBOLAT 
{ NPHMepOB BePTHKaJIbHOrO CMeLLeCHHA WesbIxX PayHHCTH4YeCKHX KOMIIIeKCOB 
We/IbHbIX (OPM MPH Mepexose OT 1O*KHbIX WMPOT K CeBEPHBIM H OT OTKPbITOFO 
pA B rvlyOb 3anMBOB. B pa3HbIx cmyyuaAXx CMeleHHe PpaHUl 30H MOXKeT MATH 
a3HbIX HallpaBJICHHAX, MPH4eM B NepBylO O4epeb H3MeHAIOTCA MOMORKeHHE 
(POTAXKCHHOCTh MepeXOMHbIX FOPH3OHTOB, H CX€Ma BEPTHKAabHOU 30HAMbHO- 
| IPH 3TOM MOKeT CyULeCTBeEHHO H3MeHATHCA. Tak, B MOAAPHbIX MOPAX cbayHa 
[paIHTOPaIM HW MUTOPaH MOMKeT COBEPLICHHO OTCYTCTBOBATb, a MepexOTHbli 
/M30HT 3AHMMaTb POpasyO OONbUIMA Kuama3ou riyOuH (mpobyHAanp Fucaena). 
J\ia ratyOOKOBOLHOM cbayHbl 3TO ABNEHHe W3y4eHO MeHbuUIe. Skecb MpoUcxo- 
’ CMeuleHHe BBePX TpaHHlbl AOHCCaIbHOH 30HbI B MOAPHbIX OOMaCTAX, MPH 
pexONe OT OTKPbITHIX 4YaCTeH OKeaHa K KpaeBbIM MOPAM HM B paonax, rae 
MIOMaeTCA MOLbeM PIyOHHHbIX BOA MO KpyTomy Geperospomy cBauy (14,15,%%), 
DOCHHO 3HAYHTebHbI MOMbeM rayOoKOBOAHOM cbayHbl OTMe4eH B apKTHUe- 
IX H aWdrapKTH4¥eCKHX MOPAX M B MOPAX MH MpomMBax MamaitcKoro apxu- 
fara (2*,7°), 
‘CpaBHeHve CXeM BepTHKabHOM 30HAIbHOCTH MMaHKTOHa UM GeHTOCa MOKa3bI- 
‘T MX O4eHb OoOubUIOe cxoscTBO. Bombulad BepTHKa/IbHaA MOJBUKHOCTb 
1HKTOHA, CFO BEPTHKAJIbHbIC MHTpauMu, KOTOPbIe Y MHOFHX PryIyOOKOBOAHbIX 
‘BOTHBIX MMeIOT aMIMIMTy,y B 2—4 THICH4UH MeTPOB, HamHune GOomHUIOn 
/MIMbl HHTCPSOHAJIbHbIX XKHBOTHBIX, 3AKOHOMeEPHO OOMTAIOULMX TO B MOBepXx- 
STHEIX, TO B PIYOHHHbIX C10ax (75), yMeHbULaIOT YeETKOCTb PpaHHll Mexy OT- 
{bHbIMH 30HAMH HaCTOJIbKO, 4YTO HEKOTOPbIe HCCIeEMOBATeMH MpPHXOAAT axe 
BDIBOLY, UTO KPOMe MOBeEPXHOCTHOH MW ryYOMHHOH 30H B Nesarvalu Hesb3A 
€JIMTb UCTKUX BePTHKAMbHbIX Tpanaunn (*”). Hau6onee yerKouw rpannuel 
JIA MWIaHKTOHA, TaK MW WA OeHTOCa ABAeTCA TpaHHlla Me*KLy MOBepXHOCT- 
HW PilyOHHHOM OOMACTAMH, NPHHUMMMaNbHO OTMMUAIOULMMUCA [pyr OT Apyra 
NIW4HeM B MOBEPXHOCTHOH 30He CBeTa HM pacTeHui. Batuamb uM aOuccaib, BbI- 
Maioulue JIA MOHHOM tbayHbl KaAK CaMOCTOATE/IbHbIC 30HbI, B MemarMalH MO- 
> ObITb BLIMCEHbI TOJIbKO KaK MOA3O0HbI CAMHOM ryOOKOBOAHOM 30HbI. 
Wacrutyt okeanonoruu tlocTynH10 
| Akayemuu Hayx CCCP 29 VII 1959 
UMTHPOBAHHAA JIMTEPATYPA 
1H. S. Ladd, Rep. Comitee Treatise Marin2 Ecolozy and Palaeoecology, Ne 11, Wa- 
ston, 1951. 7 J. W. Hedgpeth, Treatise on Marine ecology, 1, Ecology, Wa- 
ngton, 1937. 3S. Ek man, Zoogeography of the sea, London, 1953. 4A. F. Bruun, 
tee 77, Ne 4520 °(1956). © F. Dahl, Verech. d.  d. Zool, . Ges.,,. 10-(1894). 
eb. Boropos, Tp. Mucr. oxeanon. AH CCCP, 2 (1948). 7K. A. Bpoackun, 
Ha BeCJIOHOrTHX PauKOB 300reorpadpuueckoe pavoHupoBauue ceBepHon yacTH THxoro oOKea- 
_ TIucceptranua, M., 1952. SLE AL DED Ile Cutts Mme Veul et) Neer) HPO) pean nOnBy 
YT. Gaugouosa, JAH, 95, Ne 2 (1954). ® K. A. BpogcKkuh, Dayna Becno- 
HX paykoB 3909reorpapayeckoe pad.H4p984aHHe ceB2pHOH yactu Tuxoro okeaHa H compe- 
bHBIX Bon, M.— JI., 1957. 1° B. Pemeruax, Tp. 390. uacr. AH CCCP, 21 (1955). 
T.A.3eukeBpuu, Dayna uw Ouonoruyeckad mponyKTMBHocTh Mops, 1, 2, M., 1948, 
Weel A. Seukenuy, A.A. BDupmrewu, FM. Ben aes, — lipupoga, 


mml9o4)" 22 A SeuKkenuy, FW. A. Bupmrenu, T.M: Bbeanes, Tp. 
T. OkeaHomorHu AH CCCP, 12, 1955. 144 X.M. Caugosa, IIpupona, Ne 10 (1958). 

.T. Bunorpagosa, -Teorpapaueckoe pacnpocrpaHeHue rayOoKoBOqHOH MOHHOH 
Hbr oxeana, J[ucceprauua, M., 1955. 1%6H.T. Bunworpagosa, JIAH, 110, Ne 4 
36). ire Buworpanlosa, Tp. Macr. oxeanor. “AH “CCCP, 27 (1958). 
leAeeZenkevitch, XIV Intern. Zool. Congr:) Copenhagen, 1953. . 1°°3. Tr. Ile az- 
‘Ha, Tp. 3007. uct. AH CCCP, 27(1953). 2° A. TI. AH apuawmes, Bc6opx. Bonp. 
rmMow., B. 11 (1958). #1 K. M. Teptoruu, ®ayua Benoro mopa u ycmopua ee cyulecT- 
saHua, 1928. % T. K. Gislen, Svenksa Vetenskapsakad, Ne 4 (1930). "3 E. ®. 
'pbaHOBA, IIpupoma, Ne 11 (1935), 74 A.M. Weakouos, Tp. Jleduurpanck. 
m. ecrecrsoucn., 70, B. 4 (1950). * H.T. BunHorpangosa, Tp. Wucr. oKkeaHon. 
| CCCP, 13 (1955). #* M. E. Buuorpagos, Tp. Uacr. oxeanon. AH CCCP, 30 
59). | 27 M. Rose, Ann. nutr. et aliment., 8, Ne 5 (1994). #8 H. T. Bunorpago- 
, A.A. Bupmteatu, M. E. Bunorpagosa, C6opx. Yen. Hayku (gocTHxKe- 
A OKeaHONOrHH), 1959. 


664 


Hornangn AkayleMunM HaykK COCR | 
1959. Tom 129, Ni 3 ) 


U 


| 


| 

| 

OKE AHOJIOF Hi! 

\ 

B. M. KOJITYH | 


JIOHHAA ®AYHA ABV CCAJIDBHbBIX PJIYBHH WEHTPAJIBHOTO 
NOJIAPHOrO BACCEMHA 


(ITpedcmaeaexo akademuxom E. H. [Maeaoecxum 13 VII 1959) 


Tepsuie rryOokopogupie Tpanenua B LlentpambHok ApKTuKe OpiiH npoBext 
Hbl BO BP€MA MlaBaHHA M Apelida eLoKOMbHOTO Mapoxofa «CafKo» B 1935. 
B 1937—1938 rr. B paiionax k cepepy or HopocnOupcKux OCTPOBOB H K CeBept 
3anany or Cepepnoi 3emanu. po6pi 6eutoca, WOOniTHIe B pesybTaTe STHX padc 
Ha 9 cranuuax c rayOun 1180—3800 Mo, 6piiu ucnombsoBaHb I. I]. PopOyHossr 
(*), E. ®. Typbanopoit u Ap. At MospoOuoro aHasu3a CocTaBa H TeHesHCca JO} 
HOW dayHb Gombummux rry6uH LlentpaibHok ApKTHKH uM AO NoceqHero BpeMeH 
CJLY2KUJIM CMHCTBCHHBIM HCTOUHHKOM HalliMX 3HAHHH O %KH3HH Ha aOuCcCcaM pa 
cMaTpHBaemoro paliona. B HacTostlee BpeMaA, Osaroqapx padoTam peridy 
FOULUX cTaHWMA «CepepHbiit momoc»y 1950—1955 rr. (CI1-2, CH-3 u CI-4) nu aK 
nequunh Ha mefopese «@. JIutKe» 1948 u 1955 rr., Mpr pacnonaraem yxe 39 rary 
6OKOBOJHEIMU GeHTOHHYeCKUMH Mpobamu u3 LlenTpanbHoi ApxKTuku (puc. | 
14 npo6 B3aTpr c rry6unp 1100—1500 m, 8 npod — c 1500—2000 m, 8 npo6 - 
c 2000—3000 m u 9 npc6 — c 3000—4000 mM. Cnucku ROHHbIX XKMBOTHBIX, CC 
6paHHBIX BO BpeMaA peda cranun CII-2, CI1-3 un CIl-4, ony6nuKopanpi (1,4 
MaTepHaJIbl 9KCMeAHUNH Ha Jefopese «M. JIuTKe» xoTa u OOpaboTaHp, HO D 
CHX Mop elle He yBHAeH cBeTa *. Hakonupuineca dakTHYeCKHe aHHbIe NO3BOMI 
JIM MpOXOXKATh wsyyeHHe (bayHbl, OOuTaoUleH Ha aOuCccabHDIX rayOuna 
Ilentpanbuoro TlonapHoro Oaccetiua. B 3TOM OTHOMIeCHHH BaxkHOe 3HaueH! 
umeet ctatpa E. ®. Dyppanopolt (*), B KOTOpOH aBTop, paccmaTpuBanA CnHCK 
JOHHBIX XKMBOTHBIX CTaHuHMH CI1-3 u CII-4, BpyBuraer HeKoTOpbie HOBbIe Mpol 
JIeMbI 300reorpadun APKTHKH, BOZHUKIWHe Moce OTKpbiTHA xp. JlomOoHOCOBa. 

B HacTosllelH 3aMeTKe MbI OrpaHHYMMCA NOABeEMeHHeEM MTOFOB, Kacarolux¢ 
coctapa aOuccaIbHOH dayHbl, BbIeIMM HaHOoee NOKasaTebHbIe opMi 
a TaK2Ke MOMbITAeMCH YCTAHOBUTb BePXHIOW Tpannuy aOuccanu Llenrpanbuol 
TlonapHoro 6acceliua. 

Kak 2To yxe ormeueno I. Il. PopOyxospm (*), RoHHan cbayHa paccmarp: 
BaeMol aOuccau 10 CBoeMy COCTaBy paSHOPOJHa H MOET OBIT Pasfeena Ha Ty 
rpymnp. K meppod rpynne OTHOCATCA Tak Ha3bIBaemble aOUccabHbIe PopN 
(HEKOTOpble W3 HUX MHOra MOryT BCTPeuaTbCA B 30HE, NepexomHOH Mexyy 6 
THAaJIbIO M aOUCCabiO, WIM faxKke B yuaCTKaX HMKHeH OaTHan). 


Astrorhiza crassatina Brady Cibicides wuellerstorfi (Schwager) 

*Rhabdammina scabra Hoglund *Thenea muricata abyssorum Koltun 

Reophax guttifer Brady Claderhiza arctica Burtcn 

*Pyrgo arctica (Goés) *Cladorhiza gelida Lundbeck 

Pyrgo laevis Defrance *Macellicephala affinis Fauvel 

Cornuspiroides profundum Stschedrina *Macellicephala polaris Uschakov 

*Lagena groenlandica Stschedrina Myricchele danielsseni Hansen 

*Lagena laevis (Montagu) var. nebulosa Potamethus malmgreni (Hansen) 
Cushman Hyalopomatus claparedi Marenzeller 

Eponides tenerus (Brady) Scalpellum striolatum G. Sars 


*Eponides tumidulus (Brady) 


* Buonoruyeckue MaTepHanbl BpicoKCWIHpOTHOH apKTMYeCKOH SKcTeqWUHH Ha Jenope 
«®, JIntKey B 1955 r. cOpa6oTaHbi KOJJIe€KTHBOM cNelManHcToBR 3ocmorHuecKoro HHCTHT 
AH CCCP u rotospatca B HacTosulee BpeMaA K TeuaTH. 
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Dyastylis polaris G. Sars 

Llyarachna derjugini Gurjanova 

_ Mesidothea megalura f. polaris 
Gur janova 

*Phippsiella minima Stephensen 

Halirages gorbunovi Gurianova Propeamussium frigidum (Jensen) 

Melita pallida G. Sars Ilycrinus carpenteri (Danielssen 

Dulichia cyclops Gurjanova et Koren) 

Hymenodora glacialis (Buchholz) Ophiopyren striatum Mortensen 

Bythocaris leucopis biruli Kolga hyalina Danielssen et Koren 

Kob jakova,' ssp. n. Polybrachia gorbunovi Ivanov 


Bythocaris curvirostris Kobjakova 
Ascorhynchus abyssi G, Sars, ssp. n. 
Sipho danielsseni Friele 
Neilonella kalthoffi (Hagg) 

Arca frielei (Jeffreys) 


| 
| Tipupegzenupili cnucok nacTosmux a6uccanos Gombmux riyOun Lentpanbuon 
KTHKH H€CKOJbKO OTNMYaeTCH OT MOMOOuOrTO we CMMCKa, COCTaBseHHOrO 
1) Top6yHoBbmM (?). UacTb BuOB, OTHOCHMBIX mpexyle K aOMccasIbHBIM, B Ha- 
OAIeH CTaTbe NepeneceHa B rpynny OaTHasbHbIX, MOCKObKy OHM ropa3syzo 
PakTepHee JIA HMKHeEH OaTHalu, 4eM DA TuNmMYHOH aGuccann; 10 dopm 
TMCYCHHBIX 3Be30UKOH) NPHBOLATCA B CNMCKe aOHCCaIbHbIX KMBOTHBIX Biep- 
be. Cneqyroujad rpyniia JOHHBIX KHBOTHBIX ,OaTHaJIbHBIX 10 CBOeMy XapaKTepy, 
JIACTCA TaK2Ke BaKHOM COCTAaBHOH uacTbio dayHb aOuccanu LlenrpanbHon 


KTHKH, 


Saccorhiza ramosa abyssalica 
Stschedrina 
Crithionina abyssorum Kiaer 
Crithionina pisum Goés var. 
hispida Flint 
Arenosphaera perforata Stschedrina 
Haplophragmoides subglobosum 
} arcticum Stschedrina 
Miliolina arctica (Cushman) 
Miliolina sadko Bogdanowicz 
Cribrolinoides tricarinata (d’Orbigny) 
Pyrgo elongata (d’Orbigny) 
Pyrgo rotalaria Loeblich et Tappan 
Pyrgoella sphaera (d’Crbigny) 
Cassidulina laevigata d’Orbigny 
Globigerina pachyderma (Ehrenberg) 
Cibicides refulgens Montfort 
Radiella sol Schmidt 
Umbellula encrinus (Linné) 
Macellicephala longipalpa Uschakov 


Melinnexis arctica Annenkova 

Amagopsis kligei Pergament et 
Chlebovitsch, g. et sp. n. 

Notoplites normani Nerdgaard 

Tessarodoma gracilis M. Sars 

Eurycope hanseni Ohlin 

Gnathia stygia G. Sars 

Eurythenes gryllus Mandt. 

Halice abyssi Boeck 

Paroediceros macrocheir (G, Sars) 

Halirages quadridentatus G. Sars 

Eusirus holmi Hansen 

Rhachotropis lomonosovi Gurjanova 

Amathillopsis spinigera Heller 

Neoela monstrosa (Boeck) 

Mohnia mohni (Friele) 

Poliometra prolixa (Sladen) 

Bathybiaster vexillifer W. Thomson 

Pourtalesia jeffreysi W. Thomson 

Elpidia glacialis Theel 


Macellicephala mirabilis McIntosch 


_ B orsmwune oT HacToAulMx aOuccaloB, NepewucyieHHble (OpMbl BCTPeyarorca 
a aOucca/IbHBIx TlyOWHaX B 3HaYHTeIbHO MCHbINeM KOJIMUeCTBE, UCM B yCuJO- 
AX OaTHaU, IPH 9TOM HepelKO HX NPOHWKHOBeHHe Ha aOuccalb OrpaHuuH- 
eTca e€ BepXHumMu ropu30HTamu (Poliometra prolixa, Umbellula encrinus). 
IlpegctaputTenu TpeTbeli rpynnbl, ABMAIONLMecA tbOpMaMH MaTePHKOBO! OT- 
elu, B CMY CBOeH 3HaUHTeIbHOH IBPHOHOHTHOCTH, XOTA MH BCTpeyaroTCA Ha 
OUCCaJIbHBIX TyIyOMHaX, OMHAKO He HIpaloT TaKOM BaxKHO pou B cocTaBe 
OHHOU (bayHbI aOuccalu Kak TpeAcTaBHTesM MepBblxX JBYX rpynn. 


Rhabdammina abyssorum abyssorum Cassidulina norcrossi Cushman 
Carpenter Cibicides lobatulus (Walker et Jacob) 
Marsipella cylindrica Brady Sycetta ascanoides Breitfuss 
Hyperammina laevigata Brady Tentorium semisuberites Schmidt 
Psammatodendron arborescens Norman Hydractinia allmani Bonnevie 
Reophax nodulosus Brady Lafoéa fruticosa (M. Sars) 
Reophax scorpiurus Montfort Portlandia intermedia M. Sars 
Hormosina arctica Stschedrina, sp. n. Arca glacialis Gray 
Miliolina circularis (Borneman) Arca pectunculoides Scacchi 
Gornuspira involvens Reuss Musculus nigra (Gray) 
Dentalina frobisherensis Loeblich Propeamussium groenlandicum 
et Tappan (Sowerby) 
Dentalina pauperata d’Orbigny Propeamussium imbriferum (Loven) 
Elphidium orbiculare (Brady) Astarte borealis (Chemnitz) 
Elphidium goési Stschedrina Astarte crenata (Gray) 
Virgulina concava Héglund Astarte montagui (Dillwyn) 
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Serripes groenlandicus (Chemnitz) 
Macoma calcarea (Chemnitz) 
Ophiopleura borealis Danielssen 
et Koren 
Antinoella badia (Theél) 
Antinoella sarsi (Kinberg) 
Nephthys malmgreni Theél 
Onuphis conchylega M. Sars 
Lumbriconereis algida Wirén 
Ophryotrocha puerilis | Claparéde 
et Mecznikow 
Ammotrypane cylindricaudatus Hansen 
Owenia fusiformis Delle Chiaje 
Miriochele heeri Malmgren 
Amphicteis gunneri (M. Sars) 
Apomatus globifer Theél 
Polycirrus albicans (Malmgren) 
Spirorbis granulatus (Linné) 
Escharella dijmphnae (Kluge) 
Ilyarachna hirticeps G. Sars 


Anonyx nugax (Phipps) 

Astyra abyssi Boeck 

Apherusa glacialis (Hansen) 

Caprella horrida G. Sars 

Polynices pallidus (Broderip 
et Sowerby) 

Natica clausa Broderip et Sowerby 

Siphonodentalium lobatum Sowerby 

Portlandia arctica (Gray) 

Saxicava arctica (Linné) 

Gyrtodaria kurriana Dunker 

Mya truncata Linné 

Lyonsia arenosa (Moller) 

Pandora glacialis Leack 

Cuspidaria arctica M. Sars 

Pontaster tenuispinus (Dtiben 
et Koren) 

Ophioscolex glacialis (Miller 
et Troschel) 

Ophiacantha bidentata Retzius 

Ophiocten sericeum (Forbes) 


fla paccMaTpHBaeMOH aOuccaIH upesBbIdaHHO NMOKa3aTeJIbHbIMA BUaME 
apasiotca Kolga hyalina, Propeamussium frigidum, Thenea muricata abysso- 
rum, Pothametus malmgreni, Sipho danielsseni, ‘Ascorhynchus abyssi (Haxox: 


o 
q 
o 
A 
Vv 
> 
fC) 


( 


Puc. 1. Cranuua sxcnequuul, mpos>quBuux rlyOokoBoduble Tpatenua B Llentpanpuoli Apk- 


Take: [ — «CanKo», 1935 r., 2— «CaqKko», 1937—1938 rr., d— «®. JIurke», 1948 r.,4— 7 


eH: 


yioumaa cranuaa CI1-2 (1959—1951 rr.), 5— Apetpyomaa crasuua CI1-3 (1954—1955 tr), 


6 — Ape pyiomaa crasuua CI1-4 (1954—1955 rr.), 7— «®, Jlarke», 


1955 r, 


ACHHe MoceqHero Bua B LlentpanbHow ApKTuKe oTmMeyeHo TombKO WA 1puat- 


JAaHTHYeCKOH BMaHHBI 
OObINHO COMepxKaTca B 
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). Kpome stax wacroamux aOuccanbHunrx BUOB, KOTODHIe. 
mpoOax B 3Ha4MTebHOM KOMMY4eCTBe 4 06 


: I pa3ytoT OCHOBY, 
rAYOOKOBOAHOK OHHOM cbayHE, 3yecb cpeqH OaTHa/bHBIXx (ho Q 


PM ,4alle Bcero: 


' 


rofatores Radiella sol, Melinnexis arctica, Mohnia mohni, Elpidia glacia 
Pourthalesia jeffreysi,, Halirages quadridentatus u pay Apyrux; u3 2BpH 
ibIX BHJOB JOBOIbHO XapakTepHbr Tentorium semisuberites, Pontaste 
ispinus, Siphonodentalium lobatum, Antinoella badia u gp. 
AHaNu3HpyA MaTepHad TIyOOKOBOAHBIX CTaHUH, PaCMOsIOKeHHbIX K CeBepy 
opocuOupcKHx ocrposos, I. I]. Pop6yxos nmpuxognt Kk BbIBOLy, YTO rpaHH- 
MexKIy aOuccalbio M OaTHasbIO CleyeT MpOBeCTH B STOM palione mpu6mu- 
‘IbHO 10 us0OaTe 1000 mM. Takoe 3aKs10ueHHe B KaKOM-TO Mepe cnpaBelIMBO 
HWDKHeH pal OaTHaH, BepXHAA Xe panna HacrosulelH aduccaiu 
NOOXKeHAa TOPasqoO HxKe, Yem 3TO NOmaran I. II. Pop6ynos. BepruKxanpioe 
IpOcTpaHeHve HACTOAMMX aOHCCaIbHbIX (OPM, YaCTOTa WH MACCOBOCTb UX 
DKMCHHA B IyOOKOBOAHbIX NpOOaxX CBHJeTEILCTBY!IOT O TOM, UTO BepXHAA 
Huila aOuccaM Llentpanbuol ApKTuKku, mo KpaliHeli Mepe B yuacTKax, TeCHO 
SAHHBIX C MATEPHMKOBbIM CKJIOHOM, MpOxOANT B Mpeszenax u3z06at 1500— 
) mM. Mexyy HacTosieH aOuccalbio H OaTHambIo pacnomaraeTcA JOBOsIbHO 
MpHasd mepexoquad aOuccalbHO-OaTHalbHad 30HA; BePXHio10 ee rpaHully, 
ppad TakxKe ABJIAeTCA H HUKHeEH panne OaTHanu, MOXKHO yCTAaHOBUTb 
niyOune 1100—1300 m. B yuactxax LlentpanbHot ApKTuKu, yameHHpix 
aTepHKOBOTO CKIOHA (KaK, Hampumep, Ha xp. JlomMoHocopa), HacToaulan 
rCalbHad (ayHa BbIXOANT Ha ray6uHy 1200 cm u Menee. Takoe nogqHaTHe 
SCaJIbHOH (PayHbl CBA3AHO CO 3HAUHTeEJIbHbIM MOLbEMOM TyIyOHHHbIX OkKeaHH- 
AX BOL. 

[paBHHBad CNHCKH BUOB %KMBOTHbIX, OOHAPyXKeHHbIX Ha Isl yGOKOBOJHbIX 
WHAX B MpWaTMaHTMYueCKOl M B MPHTHXOOKeaHCKOW Bnawunax *, mpHxoquM 
IBOJy O 3HAUHTEIbHOM CXOJICTBe OOeHX aOuccabHbIx cdbayH. Taxk, 43 28 Ha- 
WMX aOuccasIbublx cbopM (KpoMe (opamuHHdep), 3apervCcTPHPOBaHHbIX MIA 
TpanbHow ApxrTuKy, 19 aBasiorca OOMMMH DIA OOeMX BMaMH, u 7 BALOB — 
iorhiza arctica, Melita pallida, Dulichia cyclops, Ilyarachana derjugini, 
dothea megalura f. polaris, Polybrachia gorbunovi u Ascorhynchus abys- 
auleHbl TOJbKO B IIpMaTIaHTHYeCKOH BilaguHe u 2 Buga — Bythocaris 
irostris u Macellicephala polaris TrombKo B mpuTHxooKeaHcKkonH. Bnomue 
(OMKHO, UTO HEKOTOPHIe H3 BHILeyMOMAHYTHIX 9 BUZOB pH u3y4eHHN onou- 
}IbHOrO MaTepHaia OKaKYTCA OOWMMH Jia OOeHX BMaHH, OMHAKO B OTHO- 
uu Cladorhiza arctica u Ascorhynchus abyssi y Hac yxKe ceftuac CK ayplBaeT- 
|peqcTaBjeHue Kak O (opMax, KOTOppIe, OOMTAA B NpHaTMaHTHYeCKOU Ba- 
, H€ MpOHMKaloT B THXOOKeaHCKy10. Tak KaK 9TH 2KMBOTHbIC OOHTAIOT Ha 
/MHax cBpue 2000 M, To, OCHOBHIBaACb Ha HalJHX JaHHbIX, MOXKHO CllelaTb 
(MOJIOMKeHHE, YUTO MAKCUMAJIbHbIe PI YOMHbI Ha BCeM MpOTsA*KeHHH xp. JIOMOHO- 
He JlOJIKHbI MpeppituaTb 2000 m. Takum o6pa30M, aHaJIu3 MMertoluleroca y Hac 
pHala MO{TBepxaeT cO*KUBUIeecH MHeHHe (7,4) O cyulecTBOBaHHH HeKO- 
IrO pasmM4uA MexKAV aOuccambHbIMM cbayHamMu AByX Biaqun LlentpatbuHol 
THKH. 


Boomornueckuii HHCTHTYT Toctynuso 
\Akazemun HayK CCCP 27 VI 1959 
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OKEAHOJIOTH 


r. B. YAMHUEB 
HOBbIE JIAHHbIE O TJIYBAHAX OKEAHHYECKHX JKEJIOBOB 
(II pedcmaeaeno axademukom J. H. Wfep6axoewm 14 VII 1959) 


[yOOKOBOZHBIMM OKeaHHueCKHMH 2KeOOAMH MPHHATO Ha3bIBaTb JWIMHH! 
M y3kue JlenpeccHu Ha He OKeaHa, OOajaloulue ri yOHHAaMH, 3HauHTebHO Cog 
DIMMH, 4eM CpefqHve riyOMHbI OKeaHHYeCKOrO J02%Ka. CKJIOHbI %KEOOOB KPYTBI 
ClOXKHO paculeHeHbI. Kak mpaBuso, *Kel00a pacnOsaraiorTcA y NOAHOKbA PC 
HbIX XpeO6TOB MepeXOAHOH 3OHbI, TAK Ha3bIBAeMbIX OCTPOBHBIX JLyT, WIM KpaeBl 
rOpHbIX xpeOTOB MaTepHKOBOH cymmM. B pyccKoH OkeaHOorpaduyeckOH JuTepal 
pe Jit O6O3HayeHHA STHX (OPM peulbeda WWIHTeIbHOe BPeMA UCNOMb30BaI 
TepMHH TuyOOKOBOLHaA OKeaHHyecKan BiayMHa. OfnHako MO Mepe Toro, K 
BbIACHMJIMCb XaPpaKTepHble WIA HHX BbITAHYTbIC OYePTAHHA, MaJlaA WMpHHa 
3HAUMTebHaA KPYTH3HA CKJIOHOB, TEPMHH 2xXe00 CTal MpelcTaBATbCA OoN 
yHauHbIM, XapakKTePH3YIOWLMM MOpdouoruio 2STHX GOpM Oosee TOUHO. 

CormacHo pekomeHyaunam Mek yHapoqHoro KOMHTeTa NO TepMHHOJIOr 
ia PopM ruiyOoKOBOAHOrO pelbeta NO OTHOMEHHIO K PIyOOKOBOJHbIM OKeaFk 
YeCKHM 2Ke100aM HCIOb3YIOTCA AHTIMUCKHH TepMuH trench, mpanWy3cKHH TE 
MHH Sillin sous-marin MH OMpefeleHHe, COrmacHO KOTOpOMy 2xKesl06aMH Ha3biE 
1OTCA JWIMHHbIe y3kKHe MenpeccuH Ha He OKeaHa, OOwlafalollMe KPYyTb 
ckioHaMuH (1°,1°). Pe3syibTaTbI HOBEHIMHX HCCeROBAaHUH pembeda WHa OKeaHa Mf 
BOAAT K BBIBOLY, YTO WIA 2eOOOB XAPaKTePHbI He CTOJIbKO Kakve-TO Onpesese 
Hbl€ MVIYOUHbI, CKOJIbKO yrviyOeHHe MO OTHOWIEHHIO K MpHerawuluM K HUM Of 
CTpaHCTBaM OKeaHuYecKOorO soma. BmMecte c TeM JWIX 2xenO060B upesBbual 
XapaKTepHbl CBASH C OCTAJIbHbIMH (OpMaMH peslbedba, OObEAMHAIOULUMHCA, 
CYyIUecTBYy, B OllpeesIeHHbIH MOpdosOrHyecKHH KOMIMVJIEKC, a TaK2Ke CBAZH C * 
KMMH PeOJIOrHYeCKHMH ABJICHHAMH, KAK COBPCMCHHBIM WIM HeaBHul BYKaHy 
WM BbICOKad CeHCMMYeCKad AKTMBHOCTD. 

DnyOokoBogHble *%Ke06a B CMY CBOeH Yrs yOJIEHHOCTH HO OTHOLICHHIO K OK 
HHYeCKOMY JIOKY ABMAIOTCA OOACTAMH MAKCHMAJIbHBIX ryl1yOMH OKeaHa. K Hi 
Coulee ri yOOKMM M3 HUX MpHypouenb! HanOobUIMe H3BeCTHbIe rryOuHb! Mupol 
ro okeana. Mutepec kK riyOHHaM 2eN060B, XapakTepH3YIOWMM Npepsebi KO. 
OaHHA PHINCOMeETPHYeCKOFO YPOBHA 3EMHOH MOBEPXHOCTH, TaK Ke KaK K BBICOT 
BbICOUaHWMX TOPHbIX BePIMH MMpa, MpOABsAeTCH yoKe JaBHO. Mexny 7 
HCCIeOBaHUA TyYOMH xeOOOB CONPAXKeHbI CO 3HAYHTEMbHbIMH TPYAHOCTAI 
[IlpuMenaBMIMecA B MpakTHKe OKeaHorpaduu KOHLa Mpomoro — Hauaua | 
(lero BeKa TPOCOBbI€ H3MePpeHHA HE MOFIM JaTb HafexKHbIX pesysbTAaTOB. C 
OblIH BECbMa TPy}O€EMKHMH H NOSTOMY He MOTVJIM BHIMOJIHATLCA C TpeOyemoli uac 
ToH. TpyQHocTb yueTa usrHOoB Tpoca Ha OOubIHX TIyOMHaX Besa K NOABIeH 
HeENOMMarwouluxca yueTy NorpewHoctel u3sMepeHua. MeroyuKka uccieqOBaHua 3 
MOOOB CYIMeCTBeEHHO MIPOABHHyJacb C BBeMeCHHeM B MpakTMKy OKeanorpad 
B 20-x roflax Hallero cTONeTHA SXONOTOB. OfHaKO HM SXOJOTHI JO HeLaBH 
BPeMeHH He ObliM MOCTATOUHO COBEPINeHHbIMH, YTOCOHI NO3BOJIMTb HalexKHO ucc 
OBaTb TIyYOMHbI 2*Kel06oB. 

3a MoceqHHe TOPbI NOABHJIMCb HOBbIe KOHCTPYKIUMM MOLLHEIX H TOUHBIX 9 
JIOTOB, C TMOMOI[bIO KOTOPbIX MHOrHe OKeaHOrpaduyeckue Z2KCNeAMUMU CMO! 
MpOBeCTH HOBbI€ HCC/eCMOBaHHA KeOOOB, MSBECTHBIX yKe PaHee, HM OTK! 
HOBBIC, Clie HEH3BeCTHbIe *eN06a. Bce sto MOsBOMHeET MepeCMOTPeTb UH YTOUH! 
nepeveHb PIyOHH OkeaHMyeckux 2KeN060B. B mpefimectByroulue Tose, 10 Mt 
HaKOMJI€HHA HOBbIX JAHHBIX, TakKMe YTOUHEHHA yxKe MpousBopMUCh (27,18), ~ 

PaOora 10 yueTy MW aHaM3y HOBeEHMIMX JaHHbIX O MAKCHMasIbHbIX ru yOut 
OKeaHHYeCKUX *KeNOO0B Obwia MpoBefena B MOcTeLHHe rowH B MucruTytTe OK 
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(JY ‘woeL oHHeMrolrodyy) 


onoruu AH CCCP npn yuacruu H. JI. 3enxesuya, B. ©. Kanaera, H. U. Jla- 
MHOH MW Ap. B nacrosmel cTaTbe HCNOMb3OBaHbI Pe3yJIbTATbI ITOT pa6orpi. 
)bIIH YUTEHbI BCe JOCTYMHbIe ONyOMKOBAaHHbIe B TeyaTH CBeeHHA 06 u3Mepe- 
MM TuTyYOMH COBETCKUMM M 3apyOexKHbIMH SKCIEAMUMAMH, elle He ONyOHKOBAH- 
Ie Pe3yJIbTATbI PaOOT COBETCKOH IKCHeAMIUMH Ha «BuTase», a Tak3Ke HeKOTO- 
BIE MePCOHAJIbHbIe COOOMEHUA 3apyOexKHbIX yUeHbIX. Cyrefyer 3aMeTHTb, UTO 
Ji HCMpaBJeHHA TIyOHH, H3MepeHHbIX sKCNequUMelH Ha «BuTaser, OpiuIM UC- 
ONbSOBaHbI JaHHbIe TyOOKOBOLHIX rHApoNorMyeckux HaGOsmOeHHit u MpUuMe- 
ieHa HOBaA CPOpMywMa WIA ONPeeIeHHA CKOPOCTH 3ByKa B BOJe, NpesoKweHHAaA 
[ent Tpocco (?). 
| Bompoc o uncye rryOOKOBOAHbIX OKEAHHYeCKHX 2KeJOOOB OCOXKHEH TEM, UTO 
ule HEMOCTATOUHO YeTKO ONPeeveHbI NPHAUMNbI PasrpaHHyeHUA OTJIbHBIX IKe- 
0608. DOJIbIIMHCTBO ABTOPOB Pa3feAeT OTAEMbHbIE KEMO6A MO HAMYHIO MEXKILy 
[MMM BbIPaKeHHOrO B pesbede Mopora MH NO pas/IMUHIO B HAaNpaBseHHU OCH x%Ke- 
|060B. OyHakO HeEKOTOpHle 2KeN06a COBEAHHAIOTCA C UPYrHMU WIM BbILeAIOTCA 
| KavecTBe CaMOCTOATEJIbHbIX elle HeOCTaATOUHO yBepeHHO H3-3a HeMocTaTKa 
|aHHBIX WIM 10 Tpaluunn. B nacToauee Bpema HacunTHBaIoT 26 xen06os. V3 
WX JIMWWb OJMH mpHxoguTca Ha Muyuicknh oKean, ueTpipe — wa Arsanruuec- 
Mi M ocTaibHEIe 21 — na Tuxul okeaH, aABssIOMMiiCH, TaKMM OOpasoM, 06- 
acTbIO, MIPeHMYyIeCTBeEHHOrO pacnpocTpaHeHHA > xKeO6OB, NOUTH CIOLWIHbIM 
|OJIbILOM ONOACHIBAFOWNIHX ero JIOMKe. 
IIpu ananvse cBeleHHi oO riyOnuHax x%eOOOB MpHXOAUTCA CTaKMBaTbCA 
TeM, 4TO Pe3YJIbTATbI Npes#KHUX H3MepeHHhH, Kak IIpaBWJIO, OKA3bIBaIOTCA MeHb- 
1€ Pp€3yJIbTATOB, MOJYYCHHbIX B MOCMeTHHe Tosh. STO WerKO OObACHAeTCA TEM, 
O OTJEJIbHbIe TOUCUHbIC H3SMePeCHHA MpeKHHX JieT OBI HEMOCTATOUHO YaCTHIMH, 
TOObI MPHUTHCb Ha CaMy1O yIyOOKy10, BECbMa Y3Ky10, YacTb xeNO6OB. JeTaub- 
ible HOBeHIWHe HCCIeAOBaHHA C MOMOLIbIO SXOJIOTOB NO3BOAIOT OOHAPYyKUTb 
|CTHHHOe HO 2Ke060B MW H3MePHTb Hall HAM MAKCHMaJIbHbIe TiyOuHbI. B HeKO- 
OpbIX CJLyY4UaAx HOBbIeC H3MCPeCHHA atoT Pe3yJIbTaTbl HECKOJIBKO MCHbIIMNHE, 4yeM 
pexkHHe. OObacHeHHe OWMOOUHOCTH NpexKHUX H3MePeHHH MOXeET ObITh HaleHO 
TaKHX CJLY4YaAX B HECOBEPIICHCTBe MeTOJUKH 3BYKOBbIX u3sMepeHHnit ruiyOuH, 
|CMOIb30BaBIIeHCA B NepBble TObI BHEAPCHHA SXOJIOTOB B MpakKTHKy MOPCKHX 
iccneqopanui. B page clyuaes OnliM OOHapyXKeHbI OLWHOKH B pacueTe riyOnH. 
lompoOubilit aHamv3 Bcex cBeeHHH O rryOMHax OKeaHHYeCKHX 2KeNOOOB CJLYXKUT 
|/peMMeTOM CMelMasIbHOH cTaTbH. B HacTosmleh cTaTbe NPHBOANTCA JIMIb CBOL- 
jan TaOJIMILa MaKCHUMaJIbHbIx rryOuH OKe€aHHYeCKHx 2Ke1060B, ABJI AIOILAXCH 
janOolee HaJlexKHbIMH, NOJyYeHHad B PesybTAaTe KPHTMYeCKOrO PpaccMOTpPeHHA 
eX JOCTYMHbIX JaHHbIx (Tabu. 1). [IpouepKu B TaOmuMe CelaHbI B TeX CydaAXx 
ora, CBeEqeHHA MO TOMY HIM HHOMY BOTIpOcy pu moyOope JWAHHBIX OKAa3aJIHCb 
ieOCTYNHbIMH. 
WUnctutyT okeaHosloruu Tlocrynuso 
Axkajemun Hayk CCCP 10 VII 1959 
UMTHUPOBAHHAA JIMTEPATYPA 
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IT AJIEOHTOJOlH, 


Usen-Koppecnonjzent AH CCCP A. Fr. BOJIOT HH 


BEPXHE-KEMBPHMCKHM APXEOIWLMATO-KOPAJIJIOBbIA LEHOS, 
xp. TAHHY-OJIA, TYBA 


Or10xKeHuA KeMOpHlicKO CHCTeMbI, pasBuTbIe B Mpeyenax xpeOta Tanny-On 
B TyBe, IpecTaBJIeHbI MOU[HOH CepHe BHELIHe OQHOPOJHbIX MeCUaHHKOB, CJlal 
eB, a TaK2Ke BYJIKAHOFeHHbIX H TY(POreHHEIX MOPOL, OOMbIWNeH YaCTbIO TEMHOOKPé 
INCHHbIX, CPEMH KOTOPHIX Ha pa3HbIX CTpaTHrpapwyecKUX YPOBHAX MPHCyTCTBYK 
OTHOCHTEJIbHO MaJIOMOULHbIe TOPH3OHTbI H JIMH3bI U3BECTHAKOB. CJIO%KHAA TE .TC 
HHKa 9THX OTJOKeHHH, OCOOeHHO OOMIbHbIC palWaJIbHble HaPyWIeHHA H Mepe 
UBYXKKH, ABJIAIOTCA 37eCb OOMbIIHM MpeNATCTBHeM KaK JIA TpOciexKMBaHH 
MaPKUMPYIOUMX TOPH3OHTOB Ha 3HAYHMTeIbHbIe PaCCTOAHHA, TaK M JIA COCTAE 
JICHHA HOPMasIbHoro paspe3sa. BemegcTBue 9TOrO reomorMyecKHH cocTaB TaHHy 
Oya 0 CaMpix MOcIeMHUX eT He Obl B OCTAaTOUHOH Mepe yCTaHOBJICHHbIM. 

HemuorouuculeHHble MeCTOHaXO*KMeCHHA KEMOPHHCKHX TPHMOOUTOB UH apxec 
i{MaTO-BOMoOpoceBbIe OHOrepMbI, OTKPbITHIe B pase MecT (*,”), MOMOrIH BBIN 
JIMTb OTJIOKEHUA HUXKHETO WH OTYACTH CpeqHero KeMOpua. BecbMa HHTepecHe 
4TO KEMOPHiCKHe OTIOXKeHHA 3//eCb MECTAMH OKa3aIHCb OXapaKTepH30BaHHbIM 
cBoeoOpa3HbIMH MpecTaBHTeIAMH MpOcTeHWMX, B Bue MpelcTaBuTesen OTpAL 
peitMurepuy (*), a TakxKe OCTaTKaMM, KOTOPbl€ ABTOPOM OMMCaHbI Kak [pet 
Heliiive JuaTOMOBbIe BOAOpOcn (7). ApXeOlHaTbI U3 TEX 2Ke OTMORKeHUM OKABE 
JIMCb CIVIOUIb HOBbIMH (POPMaMH, Cpe KOTOPbIX BHHOe MeCTO 3aHHMAIOT JBy? 
CTCHHO-MeperoposouHple, TOUHee, JBYXCTCHHO-TCHHaJIbHbIcC (POPMbI C HeMOp! 
CTbIMH TEHHAMH, OTUACTH CXOJHbIe C OOHAPYXeCHHbIMH PaHee AaBTOPOM B Mpefsenma 
Mouromnu, rye crpaturpadua KemOpua TpeOopaa eme MouccieqoBpanus. Co: 
‘Wapalocb BredaTieHHe, U4TO YNOMAHYTbIe MBYXCTCHHO-TeHHaIbHBIe (opm 
C HeMOpHCTHIMH TeperopoxqKaMu — apaHeOlNaTbl CBOMCTBeHHbI OCOOOM «MOT 
rOJIbCKOH» MameoOvomorMyeckoH mpoBHuHiyu. Mexiy TeM OKasbiBpaercs, 41 
3TO — rpylla OTHOCHTEJIBHO MOS LHUX apXeOMMAaTOB B IIpefetax KeMOpHiicKUx Oat 
cefnHos A3HH, 4TO MOATBEPANMOCb HM OTKPbITHEM TpPyNMbl TaKHX apxeorMaTC 
B KeMOpun Oaccelina p. Cepur, Ha 1Ox%KHOM CKIOHe xp. TanHy-Oya, CoBmecTH 
¢ OcCTaTKaMH TpyOuUaTHIX KOPaOB ceMelicTBa daBosuTos. IIpu sTOM O_NH F 
BUJOB KOPaJJIOB, NO AaHHbIM MCCJIEAOBaHU aBTOPA, OKa3aJICA HEOObIUAHHO CxO) 
HbIM, MOUTH TORKACCTBEHHBIM C ONMCaHHbIM B 1955 r. Opuyem u Xoys0M ¥ 
utara Montana, CIA, us cioes 30HbI Cedaria — Hu30B Bepxuero KemOpua (4 
m0 Ha3sBaHuem Cambrophyllum problematicum Fritz et Howell, 1955. 

BeueqcTBue OOMbUIOrO 3HAYeHMA ZSTOFO OTKPHITUA WIA MameoHToNOrHH KeMt 
pax BocTtoka CCCP u ero Ouocrparurpaduv MbI MpHBOAMM 3fecb ONMCaHHe a] 
Xe€OUMAaTO-KOpaOBOrO WeHO3a OacceHa p. Cepuur. 


ApxeouunaTu 


B o6pasue 441/1 konekyuu reonora I. H. Jlykamesa 1958 r. ¢ p. Cepaur - 
¢ 1oxKHOrO CKIOHAa Xp. Bocrounpii Tanny-Oula u3 apxeommaT ycTraHoBseHb! IE 


KOJIOHMaJIbHbIe POPMbI, OTHECEHHBIC K JBYM OCO6EIM poyaM, K OMHOMY HOBOM 
CeMeHCTBY CepJIHromuar. 


Cemelictso Serligocyathidae Vologdin, fam. n. 
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Auarnuos. KyOku BByXCTeHHO-TeHMaIbHbIe, C HapyXKHO CTeHKOii, 
PIOUeH MPOCTHIe WIM BETBALHECA NOPbl, C BHYTPeHHeH Gomee TocTOH cTeH- 
{ CO CIOXKHbIMH NopaMu. TeHuu MWIOCKHe HeMOpHcThle, uae HepaluabUble, 
pra HepaBHOYTOJMMeHHbIe, YTO TOBOPHT O NpOMCXOxKTeHHU 2TOFO CeMelicTBAa 
Ooee MPHMUTHBHBIX TCHHaJIbHbIX apXeOLMar. 

Pog Serligocyathus Vologdin, gen. n. 

Tun pogza — Serligocyathus lukashevi Vologdin, sp. n. 

Jiuaruos. Ky6xu KononMaibHble W OfMHOUHDIe, c Hapy2KHOi CTeHKOM Cc 
DCTHIMH KPYTvibIMM NOpamMv. BuyTpeHHAA CTeHKa yromileHa uM MMeeT IeNeBUL- 
NOpbl 10 OHOMY UX pAy Ha MHTep- 
irym. Iloppr stu o6pasoBaHEI CHcTeMamMu 
epeUHBIX MIOCKHX M1aCTHHOK, pa3BuBaB- 
XCA Ha BHYTPCHHUX KpaaxTeHHni. Texun — 
(OPHCTHIC, Yallle HepalMabHBIe, MHOFO- 
jleHHbIe. Bospacr — pepxHw KkemOpui, 
Hue ropH3oHTH, Tysa. Serligocyathus 
rashevi Vologdin, sp. n.(puc. 1; puc. 4,/a). 
Wuaruos. Ky6xu jpyxcTreHHo-TeHn- 
HBIe, KOJIOHHAIbHbIC WM OJHHOUHbIE, WHa- 
eno.) 10,0 mm, ‘co cade Biparen- Puc. 1. CkomienHoe ceyenne KOOHUH 
MH JIOXKHbIMH peOpamu. Hapy2xHas cTeHKa Getligecyathes Mukashevi a Winnie, 
(pOCTbIMM TopaMu, AMamerpom 0 0,1 MM. 4; p. Cepaur, 1oxubIli cKOH Xp. 
VTPe€HHAA CTeHKa yToseHa Jo 0,3 MM. Tanny-Ona, Tyza 

A COCTOHT H3 CHCTeMbI NMOMepeuHbIxX IVIO- 

(X IJIaCTHHOK, PaCMOOKeHHbIX MexKAy BHYTPCHHHMH KpaAMU CMexKHbIX 
‘at WM OOpasyloulUx MeneBuyHEIe Moppl wupHHO 0,25 MM, BBICOTOH OKONO 
mM. B coceqHuX HHTepTeHHyMax UaCTO 3TH MaCTHHKM Pa3sBUuTbI Corlaco- 
HO, UTO MpHfaer cTreHKe peweruaTpii xapakTep. B MHTepBamioMe pa3- 
bl MHOPOUHCIeCHHBIE TO MIOCKHe, TO CerKa H30rHyTbIe TeHHU, JIMIMeHHBIe 


TenualbHplt KoapuunentT 6,5. 
Onucaune. B odpasue 441/1 ycraHoBeHO HeCKOJbKO OOJIOMKOB KO- 
Huu STOH (POPMBI, BKJIKOUCHHbIX B TEMHY!IO KapOoHaTHyt10 Mopoyy, oOoralleHHy10 
KPOKOHKpelMaMM TylayKOHHTa. DopMupOBaHHe KOMOHMM OCyIMeCTBAAIOCL 
€M IIPOJO/IbHbIX Mepe2%KHMOB LWeHTPasbHOH MOIOCTH, NpHYeM TeHHM CBoer 
Ter stoncot IIpUcnocaGMBaIHCh TO K MOJOAKEHHIO NPeXHAX OCeH KYOKOB, 
TO K TOJIO%KeEHHIO OCel HOBbIX OCO- 
6et. [losromy, pacnomarascb B MH- 
i) y TepBaJJIIOMe YaCTO H B3aHMHOCO- 
Wy “(hl yf, rlaCOBaHHO OHH CHJIbHO Bapbupy- 
il AS Se “OT - TO CBOeEMY TOJIOXKeHHIO axe y 
: ofHOrO HM TOrO xe NoMepewHuka. 
Kpasa TeHHH JOXOLAT HO WeHTpasib- 


= d \\ : 

eS Ry Mi r HOH momoctH. B mMecTax KONOHHM 
| ly AS MexKIy ee ocoOamu mporHBono- 
Fe Uf iN \ys JIOMKHbIe YUACTKH BHYTPeCHHeH CTeH- 


KH He CMbIKalOTCH, KaK STO XOPO- 
! 2. Tlourm momepeuHoe ceyeHHe KOJIOHHU M10 BHAHO Ha puc. I. 


cyathus inaequitaenialis Bs wuude, 4 x; Pox Leiocyathus  Vologdin, 
epJMr, IOXKHbIM CKIOH Xp. TaHHy-Ona, Tyspa gen. n. 

Tun poga — Leiocyathus  in- 

aequitaenialis Vologdin, sp. n. 

NMuaruos. KyOku KoOHHalbHbIe MH OAMHOUHDIe, IBYXCTeCHHO-TeHHaJIb- 
»C TOHKOM Hapy2XHOH CTEHKOM, UMEIOINIeH BETBALIMeECA KHapYyXKH MOphl Hu cabo 
JAXKCHHbIC JIOMKHbIE peOpa. BHYTpeHHAA cTeHKa yTOJIMeHHad, CO COXKHBIMH, 
OULaIOMLMMUCA MexKyty coOoH KaHalaMu. TeHuu Ooyblel YaCTbIO MOCKHe, 
ee WIM MeHee pafMaJIbHble, C HEMOCTOAHHbIMH YTOJULCHHAMHU TO 10 TOMy, TO 
pyroMy UX Kpaio, 4 TO HW B CpesHel 30He HHTepBaJIIOMa. 
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Leiocyathus inaequitaenialis Vologdin, sp. n. (puc. 2). 

Tuaruo3. Ky6Kku JByXCTeHHO-TeHHaJIbHbIe, KOJIOHHAIbHbIe WH OHH 
HbIe, JHaMerpom o 10,0mMm. HapyxxHaa CTeHKa C BeTBALWLMMHCA KHapyKH TO 
MM; HX nonepeuHuK mpu BeTBeHHM u3sMeHAeTcA OT 0,15 mm go 0,07—0,08 1 
Vntepsasiiom wupHHon 2,0 MM 3anonHeH OOsbieH 4aCTbIO IVIOCKMMH, WaCTBI 
HO H€paBHOYTOJULCHHBIMH TEHHAMH, JIMWCHHbIMH Nop. TeHUM WMeIOT YTOVILIE! 
TO 0 KpasM, TO B CpeyHeli 30He; MeCTaMH CJIerKa H30rHyTbl. TeHHasIbHbIM KO 
cbunvent 8,0. BayTpeHHia CTeHKa MMeeT CIOXKHbIe COOOMAIOWINeCA Mex Ly Col 
MOpOBble KaHaJIbl, MO-BHJMMOMY, H3SOrHyTHle. 

Onucaune. B Tom xe o6pasue 441/1 ycraHoBieHbI OcTaTKH opt 
rjlaBHad OCOOCHHOCTh KyOKOB KOTOPOH — B BETBALMXCA NOpax Hapy2KHOH CT 
KH H B CTpoeHHu TeHuH. Bnepppie y apxeowuaT HaOmofaeTCA H3MeCHYMBO 
TOJIMMHbI TEHHH axe Ha HHYTOKHbIX PaCCTOAHHAX, TOra Kak PyCcTOTa HX P 
MeLLeHHA Ooslee WIM MeHee BEIepxKuBaeTCH. OnHCaHHbIM SK3eEMIIAP MpejcT 
iaeT CO6OH YaCcTb KOJOHHN B BHJe AByx ocoGet (puc. 2), NpHYeM HHTePBAaII 
KOJIOHHH OOpasyeT MexkAy OCO6OAMH TWwiaBHBI M3rMO, Oe3 cpacTaHuaA MpoTH 
MOJIOKHBIX ero yuacTKos. Jiuamerp ofHoH oco6u 10,0 mm, Bropot 9,0 1 
Ilo neppomy BnevaTeHHio TeHHH OYeHb NOXOXKM Ha MeperopogxKH cenTouzen, C 
6e€HHO H3-3a MpecOmaMarolleH UX NOCKOH CPOpMbI, HO HX HEMOPHCTOCTb H MECTI 
HeMPpaBHJIbHOCTH ABHO YKa3bIBaIOT Ha CBA3M JIMUIb C TEHHaJIbHbIMM apxeou 
TaMH. 


Kopaaau 


CopMecTHO ¢ OcTaTKaMu apxeouMaT B OOpasue 441/1 konnekunu H. I. Jly 
mesa u3 6acceina p. Cepuur, B OLHMX C HAMM WTydax MOposp yCTaHOBJIeHO 
CKObKO KONOHHH KOpanmoB. [lonunmHAKH HeEOONbUINX pa3sMepoB, 70 7,0—8,0 
B NOMepeuHukKe, Yale, MO-BHAMMOMY, Mosyc 
POHaIbHOH (OPMbI, HMeIOT AYeHCTOe CTPOeH 
IIpH4eM KOPaJVIMTbI B KOJOHHAX PasHOBeIH 
MH C BapbHpyIOuMMH 0 opMe MonepeuHbIMU 
4YCHHAMM, MOryT ObITb MPHNNCaHbI OLHOMY B 

Pox Cambrophyllum Fritz et Howell, i¢ 

Tun poga—Cambrophyllum problematic 
Fritz et Howell, 1955. 

Wuaruos. Tonunuax nomnycheponga 
HOH (OpMbl, WHpHHOH Ao 7,0—8,0 mm, cM 
CHMaJIbHOH BBICOTOH WO 15,0 MM, COcTOHT M3 M 
TOUMCJICHHBIX MHOPOYFOJIbHbIX KOPaJJIHTOB, t 
TO CJlerKa OKPYIVIbIX, BapbHPy!OUlMX B pas 
pax, B CpeHeEM NOMELMaIOlHxXCA B KOJHUECTE 
Puc. 3. Tlomepeunoe ceyenne of- poate ree Chee COUP ee | 
Horo Hao HOMAHEA KOR” Montane “PaBHHT@JIbHO TOHKHE, CJI0%KeH 
Cambrophyllum problematicum “43BeCTKOBOH M@JIKOKPHCTaJJIM4eCKON MO3aHkK 
B uuude, 10 x; p. Cepamr, 1ox- Kaxypl Kopaaur OKpy2xKeH TOHKOH MOT 
HBIH CKJIOH Xp. Tanny-Ona,Tyba o6omouKOi c pasppiBaMn (MOpamu), mpHuem t 

TO Kpad CTCHOK BJalOTCH BHYTPb MoocTel. 

Cpapuenne. I[logo6upe ocrarku Kopanos B 1955 r. Onin one 
@puyem u Xoyss0m (*) 43 HH30B BepxHero KeMOpua wtata Montana, n3 3 
c Cedaria, npwuem Obi BbIZeieH HOBBI pox Cambrophyllum Fritz et Hov 

Pa3Mepbl M XapakTep CTPOeHHA KOPAaMJIMTOB NOMMMHAKOB H3 o6pasua 4 
C p. Cepaur HCKJNOUNTeEIbHO CXOLHbI C aMepHKaHCKOl dopmoit. Tlostomy 
MPUXOMUTCH OTHECTH K TOMY Ke BHILy, C TEM Ke Ha3BaHHeM. 

Cambrophyllum problematicum Fritz et Howell, 1955. 


(Puc. 3; puc, 4, 16, 2) 


A HaruHos. KooHuu Kopanna mpencraBasior co6oh nonyedeponr 
HOH POpMbI Teja, COCTOSULHe H3 MACCbI MHOFOYFOJIbHEIX WM NoOUTH OKpyr. 
KOPaJIJIHTOB BapbuPyloWlero pasMepa B NonepeuHHnKax oT 0,2 no 0,8 mm. C 
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uc, 4. 1a — Tourn monepeunoe ceyenve Kononnn Serligocyathus lukashevi, /6 — nonepes- 
(oe CeyeHHe MOsMMHAKa Kopataa Cambrophyllum problematicum, 10 x. 2— Ilonepeunoe 
euenne Jpyroro MomHMmHAKa Toro xe Kopata, 10 x. 3 — CKOLIeHHO-MoMepedHoe cexenHe 
‘ambrophyllum problematicum Fritz et Howell, urratr Montana, CIA; yBeanueno; 4 — cko- 
WeHHO-IIpOAObHOe CeieHHe MOJHMHAKA TOFO we Kopata; YyBeHYeHO 


(AH, tT. 129, Ne 3, Bonorgun 


(H, MO-BHJMMOMY, JIMIMJeHbI HOPMa/IbHOM MOPHCTOCTH, HO KOpasJIMTbI COOOuLa- 
TCA pyr C APyroM C MOMOLLbIO LWeNeBHAHbIX OTBeEPCTHH, MpHyeM Kpast CTeEHOK 
jaCTO BKJIMHHBalOTCA BHYTPb AueeK. Tomuluna cTeHOoK 0,08 mM. Yruibl HeECKOWIb- 
0 CrlaXKeHbI HW TOUIMHa CTEHOK pH 2TOM JocTuraer 0,15 mM. 
Cpaspueuue. HeckoubKoO NOMMNHAKOB, BKJIOUCHHbIX B nopoyxy oOpas3- 
4a 441/1 uz paliona p. Cepnur BMecte c ocraTKaMu apxeOlMaT, YacTbIO OMMCaH- 
bIMH BBIIMe, NPOABAIOT HaHOObIUee CXOACTBO C COpMOli, KoTOpan Mpuuem u 
KOYSIJIOM ONMCaHa MO HasBanHem Cambrophyllum problematicum Fritz et 
owell, 1955. 

_ CxoycTBo HaOmofaeTtca Kak B TOJIM[MHeE CTeEHOK KOpasiuToB, B cbopMe ux 
IOMePCUHbIX CeYeEHHH, B UX pasMepax. ABTOPbI OTMEe4AIOT B CBOeM ONMCaHHH Ha- 
(HUME <TOJICTHIX HIVIOBHAHbIX OOpa3z0BaHuli» (puc. 4, 3, 4), KoTOppIe Ha pa3su4- 
IbIX CTAMMAX Pa3BATHA KOPAJVUTOB «BaIOTCA BHYTPb KOPaJJIUTOB». On n0- 
<OKH Ha «CeBAOCeNTH KOpanoB pyrosa» (*). [lo-BuxuMomy, aBTopbl HaGmIOJain 
fBOeoOpasHble KPYNHbIC OTBEPCTHA B CTEHKAX KOPAaJIMTOB, MpHueM Bapua- 
IMM B (OpMe NONMepeyHNKOB MX MeCTaMM MPHBOAMIM K BXO*KMeHUAM Kpaes crTe- 
HOK BHYTPb kOpasuTOB. To xe camoe HaOmIofaeTcA Hy cbopMbI c xp. TaHuy- 
Dua. 

CyelyeT JIMIb OTMETHTb, YTO 9K3EMIMIAP KOPaWIa H3 aMepHKAaHCKOrO Bepx- 
Hero KeMOpHa Cb BCKPbIT He TOUHO OPHEHTHPOBAHHBIMN wWIMdamu. Ilostomy 
TONepeuHHKH ero KOpaNTOB (puc. 4, 3) H MposoOmbHOe ceyeHHe NOMNHAKA 
puc. 4, 4) He JaioT MCTHHHOFO NpescTaBeHuA O MOposorMH KONOHUN. Mopma 
> xp. Tanny-Ona c ee pa3HOBeMKUMH KOPaJIIHTaMH OKa3bIBaeTCA BECbMa CXOJ- 
HOM TakK2Ke C HEKOTOPbIMH BUamu pola Favosites Lamarck, 1816, B uacruocTu 
< Favosites ex gr. forbesi Edw. et Haim, kak u3BecTHO, CBOMCTBeEHHBIM BepxHe- 
My CHJIypy MHOrHX paHoOHoB mMupa. 


et 


SakmwuenHne 


Takum 00pa30M, HMeIOTCH AOCTATOUHbIe OCHOBAHHA IIPH3HATb BO3PaCT BHOBb 
OTKPHITOTO Ta*ouleHosa B COCTaBe OCTATKOB apXeOWHaT H KOPaJIJIOB — HH3bI 
BepxHero KeMOpna (30Ha Cedaria), apyce ApucOsu, uM calanpcKu — mo cu- 
SupcKkoH cxeme. BHOBb OTKPBITHIM TaOWeHO3, HECOMHEHHO, OOHAaexKUBaeT Ha 
TKPbITHe OCTATKOB apXeOWMaT H B Oomee MOSAHUX OTMOKEHHAX HMMKHEFO Maeo- 
3 Boctoka CCCP. 


Iloctynuso 
IWAN TERS. 


HWHMTHMPOBAHHAH JIMTEPATYPA 


1A. fT. Bosmorgzun, Apxeounats (Archaeocyatha). Arnac pyk. opm. ucKon. dayH 
CCCP, 1, Kem6puii, 1940. *? A. T. Bonorguu, Acta Paleontol. Sinica, 5, Ne 2 (1957). 
enim Boron, AH 120) Nore (1958). 92 Me Av Petz) Be beto wre lal, 
J. Paleontol., 29, Ne 1 (1955). 
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Jloxnaygn Akagemun nayr CCCP 
1959. Tom 129, Ne 3 


TEHETHKA 


X. ®. KYIIHEP, E. B. TOJIOKOHHHKOBA u HW. F. MOHMCEEBA | 


M3MEHEHWE OKPACKH OTEPEHHSA Y MOTOMCTBA KYP 
B PE3YJIbBTATE BJIABAHHA UM PASJIMNGHbIX KOMMOHEHTOB 
4Y)KEPOAHOM, KPOBH 


(IT pedcmaeaeno axademukom T. J]. JIoiwcenxo 4 VII 1959) 


3a nocnequve rosbl B pxe ma6opaTopHlt Ob BbIMOHeHbI HHTepeCHBIe 
ONBITHI, B KOTOPBIX yaslOCb MOKa3aTb, UTO MPH NepeIMBaHHH MO OMpeseseHHOr 
Me€TOJMKe XKMBOTHBIM (B OCHOBHOM KypaM) 4y2xKepOAHOH KPOBH, B HX MOTOMCTBE 
MOABJIAIOTCA OCOOH, 3AMCTHO YKJIOHAIOMIHeCA OT POMMTeMbCKOH NOpPOAb B pAe 
npusnakon (14/8/47 Yatrdaa ) 

B nawmx onpirax (?, °, °) Mpl Takxke OTMe4aIM H3MeHEHHe OKPacKH ONepeHus 
y MOTOMCTBa KYyp NOposb! Sesh JerropH B pe3sysIbTaTe BJIMBAHHA HM KPOBA OT 
KYP MOPObI HbIOreMIMIMUMP, MMeFOULHX KpacHoe OnepeHue. B nepBoM NOKOIeHHH 
OT OMBITHBIX KYP CpeAH OObIMHDIX JIMMOHHBIX I[bIMIAT ObIIO MOy4eHO 10,7% sH- 
MOHHBIX I[bIMJIAT C YEPHbIMM KPpalMHKaMH, BO BTOPOM MOKOJIEHHM UX KOJMYECTBC 
yBeM4HIOCh 20 36—64% (B pasHbIX BapHaHTaX OMbiITa), a TaKKe NOABHMIUCE 
oco6u, HMerollve CIWIOWIHYy!O 4YepHytO WIM CepylO MMrMeHTAaLHI0. 

OHako MpH O6cyxKJeCHHH NOJYYeHHbIX TAHHbIX UACTO MPHXOAMMOCh CJIbIMATH, 
4TO MOCKOJbKY SPUTPOWMThI NTH MMeIOT Apa U, CMeMOBATeNbHO, CHeluduye- 
cky10 Je30KcHpHOoHykKsenHoBy10 KucmoTy (JIHK), To pesymbTaT HallIMx OMbITOB 
culeqyeT paCCMaTpHBaTb JIMMb B Mane TpaHcdopmupyromero BanaHua JLHK 
JOHOPa Ha BOCMPOM3BOAHTeIbHbIe KIETKH pellumueHToB. KcraTH roBopa, CxOz- 
HbIM OOPa30M aHaJIM3HPYIOT H OODACHAIOT CBOH OMBITHI MO H3MCHEHHMIO OKPaCKH 
OnepeHHA H KJIIOBa y yTOK dpanay3ckKue yyeubie Benya, Benzpenu u Jlepya(®). 

B 9TOH CBA3H MpeACTAaBAOCb HHTePeCHbIM MpOBeeHHe ONbITa, B KOTOPOM 
PeMMNHeHTaM BBOLHMIM Obl pasfesIbHO Tvla3My KPOBM, MpaKTHYeCKH JIMUIeHHYIO 
JTHK, u dopMenuple 2eMeHTHI KPOBH, HaCbIIIeHHbIe OFTPOMHbIM KOJIMYeCCTBOM 
THK. 

Onut 1956—1957 rr. Llenbuyio Kpopb, B3aTyIO y KYyp Noposl 
HbIOreMIMIMP, PasqeAM Ha (POPMeHHbIe BJICMeCHTLI MH Ma3My WeHTpudyrupo- 
BaHueM B TeyeHve 15 MuH. upu 1800 06/mMun. Ilocne nextpudpyrupoBanua cop- 
MeHHBI€ 3JIEMCHTHI KPOBM MPOCMaTPHBasIHCb MO MHKPOCKOMOM; pH 93TOM, 9PH- 
TPOWHTHI OKA3bIBaIHCb JesOpMUPOBaHHbIMH JIMUIb B HEOOMbUIOM cTenenu. B no- 
JIyYeHHOK HaMM Mla3Me pu anamu3e ee B Mucturyte 6voxumun AH CCCP 6nr 
JIM Halen WMub cieqpr JLHK. B Bapnaute onpita, B KOTOPOM pewunuenTaM 
BBOAHIH OHH TObKO (POPMEHHbIe BICMEHTHI, HX MpeABapuTeMbHO pasOaBAIH 
B (PUSHOMOrM4eCKOM pacTBope 3 pacueTa, YTOObI KOJIMYECTBO HX ObVIO TAKUM xe, 
Kak H B PaBHOM OObeME IleIbHOH KPOBH. 

Jl Onpita Obi B3ATHI CeLyroulve Ppymnpl Kyp: 

' rppynna — 7 xyp mopogp Gempii erropH B Bospacte 6—8 mec., HMerOULHX 
4HCTO Oe0e ONepeHHe; HM Ba pasa B Heflesi0 BIMBaIH 0 5 cM? na3MbI 3a OLMH 
paz 

I] rpynna — 7 kyp sTot xe NOposbI H BO3pacTa, KOTOPEIM, COOmOJad Ty xe 
MeTOAUKY, BJIMBaJIH (POPMeHHbIe 3eMeHTHI KPOBM. Bce HHBEKIMUH MpOBOAMACh 
KOMOHHUPOBaHHO: YaCTb — B BeHY, 4aCTb — B MBILIILY. 

B teuenne 4 mec. (c HosOpa no dbespanb) KaxKLOM Kypuue uz I rpynnet 6x0 
BJIMTO B CpeqHem 10 164 cm? na3Mbl, 43 HUX 116 cm? B BeHY, OCTaJIbHbIe — B 
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wy; Kypam us II rpynnst — no 162 cm® cbopmenubix 31eMeHTOB, pa3OaBJIeH- 
(PU3HOOrM4eCKHM pacTBOpoM, 43 Hux 109 cm B BeHy. 

UI rpynna — 7 xyp nopogpr Genii merropu, KOTOppIM HMUerO He BBO, 
HH CJlY2XKWIM KOHTpOsIemM. Co BCeMH STHMM TpynnamMu Kyp HaxOumHCb Te- 
‘H MOPOAb! OenbI WerropH; HM HHKaKUX MHbeKIUMH He Jenann. 

Ama Ha HHKYOaUMIO coOupanu c 151 no 8 IV. 

Or kyp I rpynnsi B nepBoM moKojeHuN MOydeHO Bcero 56 MOTOMKOB, KOTO- 
P B CYTOUHOM BospacTe Obl JIMMOHHBIMH. IIpuH xapakTepucTuke onepenua 
“OMCTBA B CYTOUHOM BOSPacTe, KPOMe€ HOPMAJIbHO BbIIYMMBIUMXCA IbIVIAT, 
TbIBAJIMCb TAK*Ke HW 3aOXJIMKU, OCTAHOBUMBINHECA B CBOCM PasBUTHH B MOceL- 
> WHH HHKYyOalnn. 

Or kyp II rpynnot Opii0 BEIBeZeHO 86 HOTOMKOB, 3 KOTOpHIX 85 OpIIH JIMMOH- 
MM MW OMH JIMMOHHbIM-C YePHbIMH KpalMHKamMu. Ho wu y KOHTPOMbHbIX KyP 
rpynna) u3 53 NOTOMKOB OJHH Obl C YepHBIMH KpanMuKaMu, mpaBsa K 
(eCHUHOMY BO3PAaCTY OH CTa UMCTO-6e/IbIM. 

B apyrux orfenenuax Hallero BUBapHA, B KOTOPHIX OOBIHBIMM MYTAMH, List 
THX Wee, pasBOAMIMCb YMCTONOPOAHHIe MerropHbl, cpequ 174 rogos, BpI- 
\eHHBIX B 9TOM Oy, HH B CYTOUHOM BO3pacTe, HH BO B3POCJIOM COCTOAHHMM He 
10 HH OMHOM OCOOH C NHrMeHTHPOBaHHBIMH MATHAMH. 

TakuM 06pa30M, y OMbITHbIX IibIMWIAT MepBOrO NOKOJeHUA B CYTOUHOM BO3- 
‘Te HHKAKHX CYUIeCCTBCHHbIX H3MCHEHHH B OKPacKe ONepeHHA He OnIO OOHA- 
ee. OjHako K 5-MecAUHOMY BO3pacTy KapTHHa H3MeHUMach. M3 43 ocTas- 
XCA B XKHBBIX KypOueK, ObIBINMX B CYTOUHOM BOSPacTe JIMMOHHbIMH (OT MaTe- 
’, KOTOPHIM BJIMBaacb ma3Ma), 10 craw YacTHYHO MMrMeHTHPOBaHHBIMy, 
H4eM TAKHEe H3MCHCHHbIe OCOOH MOABHJIHCb B MOTOMCTBE BCX CeMH KYyP, KOTO- 
hs BJIHBaacb Tla3Ma. 

Onput 1957—1958 rr. ITlomopuHe ocTraBumMxca B XKMBbIX OMDbIT- 
X KYP MepBOro MOKOJe€HHA, MaTePpAM KOTOPHIX BIMBaIH NasMy, MWposomx«Ka- 
IBBEeHHe M1a3MbI; APyrok MOMOBMHE B 9TOM TOMY HH‘EKIML He Nemanu. Kax- 
1 H3 9THX JBYX Ppynn, MO BO3MOXHOCTH, COCTaBAIaCh M3 YaCTHYHO MMPMeH- 
DOBAHHBIX HM OembIx Kyp. M3 MomOqOK, MaTepxAM KOTOPHIX BJIMBaIH PopMeH- 
SJIEMEHTHI, Obl CO3aHbI TPyMMbl, AaHAIOrM4HbIe «Ma3MeHHOMy» BapvaH- 
Kpome Toro, K 9THM Ke KypaM OblIM MOCaKeHbI KOHTPOJIbHbIe KYPbIl — 4UC- 
OposHble Cesple erropHbl, KOTOPHIM HuYerO He BBOAMIH (CXeMy OMbITAa CM. 
|a0.1. Ey 

Bee natb rpyn Kyp Obl MOcaxKeHbI B OJ{HO HM TO Ke OTMeNeHHe; K HUM OBI 
HKpemIeHb! 4 OesbIX OMbITHBIX MeTYXa MepBOrO NOKOMeHHA OT MaTepeH, KOTO- 
M B IMIPOWWIOM TOLy BIMBasacb 11a3Ma. 

‘Atua wa unkyOawnt1o cobupanu c 20 I no 26 IV. Oxpacka onepeHua WbIMIAT 
poro MOKOseHUA, BHIBOMa 1958 r., mpescTaBseHa B TaOn. 1. 

OnutT 1958—1959 rr. Jina onbiTHpIX kKyp MU NeTyxoB BTOporo 
ae OBO CO3AaHO [Ba pasHBIX OTMeNeHHA: OWHO (A) WIA Kyp MH Teryxos, 
e€PAM KOTOPHIX BBOAHIH (POPMeHHbIe QI€MEHThI, U Apyroe (Bb) — Aa «mvas- 
HHbIX” KYP HW TaKHX 2%Ke MeTYXOB. 

Orgenenne A cocTos0 43 AByX OMbITHBIX rpynm: I BKmo4uana 5 OenEIX Kyp, 
‘OPbIM BJIMBaIH (OpMeHHHIe 27eMeHTHI KpoBH, II rpynna — 3 OembIx KypH- 
KOTOPDIM B 3TOT Ce30H HuYerO He BAMBaIH. Kao kypuue u3 | rpynmpt Opr- 
BauTO 10 150 cm® cbopMeHHBIX 9IeMeHTOB, H3 HHX 93 cm® B Beny. I]nemen- 
O cyxKOy B OTAeIeHHM Hec Gerbil MeTyx, KoTOpomy BBemH 185 cm®s d@opMen- 
X 9JIEMeHTOB, B TOM 4NCsIe 92 cM? B BeHY. 

Takum o6pa3om, B orgenenuu A B 3TOM rosy He OblNO OCOOeH, H3MeCHEHHBbIX 
OKpacke OlepeHHA, TaK KaK K MOMeHTY KOMIIJICKTOBAHMA OMIbITHBIX Tpynn 
HX OcOOeH He COXpaHHJOCb. 

Or onbiTHoro moromoBba Kyp Aiwa UHKyOupoBann c 23 XII 1958 r. no 26 V 
9 r. Or kyp orzenenua A Opl0 MOMyYeHO Ma0 MOTOMKOB, MOTOMy 4TO Cpequ 
) STOFO BapHaHTa OnbITa HaGmMOAaIcA OOMbUIOM OTXOM, KOTOPHIH TPyAHO OT- 
TH 3a CueT MpocToH ciyuaiHOCTH, Tak Kak B «Ma3MeHHOM» rpynne Takoro 
iCHHA MbI He HaOsOMaH. 
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MHaKO CKa3aTb, KAKO MMeHHO (akTOP — BJIMBaHHe JIM HECKOJbKO Jedop- 
BaHHbIX IPUTPOMUTOB WIM CHCTeEMaTHUECKad HM B OOMbIIOM KOJIMUeECTBE TPaH- 
MA (PH3MOMOrHYeCKOrO PacTBOpa, HIM Kakve-HHOyb Apyrve MPH4MHb! CKa- 
JIMCb HEOJAPOMPHATHO Ha %KH3HECMOCOGHOCTH KyP, MbI MOKA He MOKeM. 

I rpynne oryerenua A ocTalacb Bcero ofHa Oeslaa Kypuua (ef BAMBanH 
€HHbIe 9ICMeHTbI), KOTOPad Jana 11 aHMOHHBIX MOTOMKOB; OT OembIX KYyP 
pymna) Toro 2%xe OTJee€HHA, KOTOPHIM He BJIMBaIM (OPpMeHHBIe 2eMeCHTHI 
OM TOly, WbINIAT COBCeM He Oplwio nomyyeHoO. Mexyy mpouuM, B 3TOM Xe OT- 
‘HUM A HaxOMsMCcb ele TPH OenbIe MepeApKU MepBoro NOKOMeHUA, MaTe- 
KOTOPBIX H HM CaMHM B TeveHHe JBYX JIeT BAMBasIH C(POPMeHHBIe 3JIEMeHTHI. 
HUX MOlyyeH 41 WbIMIeHOK, H3 KOTOPbIX 38 ObINIO AHMMOHHDIX HU 3 JIMMOHHBIX 
PHbIMH KpamuHKamu (7,3%). 
xeMa HM pe3yJIbTAaTbI ONbITa NO oTAeneHHIO B npescTapseub B TaGN. 2. 
CAH TeNepb CleaTb COMOCTABJIEHHE Pe3YJIbTATOB HallIMX MpexKHUX OMbITOB 
epeJIMBaHHto LeJIbHOM KPOBH HV Pe3yJIbTATOB, OMMCAHHbIX B HACTOALeH CTATbE, 
eTPYAHO NPHUTH K BHIBOLY, YTO KaK NPV NepeMMBaHHN OHO TOMbKO mN1a3- 
‘Ta. 2), TaK HW WeIbHOM KPOBM, XapakTep U3MeCHEHHA MATMeHTAMH MOTOM- 
B OOOHX CIy"aAX OCTAeTCA OMMHAKOBHIM, MpaBla YACIO MHTMeHTHPOBaHHbIx 

B KaxKOM NOKOJICHHH Mp NepeMBaHHH WeNbHOM KPOBH Oplwlo0 3aMeTHO 
ie. 

Heb3a He OOpaTuTb TakxKe BHUMAHHA Ha TOT (PakT, UTO B BAPHaHTax OMBITA, 
TOPIX MePeIHBaJIH TOJbKO POPMEHHbIe Z/ICEMCHTbI, MMEIOULHe B CBOCM CO- 
e Oombulo0e KoNMYecTBOJLHK, 4HC10 MHrMeHTHPOBaHHbIX MOTOMKOB H CTeMeHb 
MCHTAUMH Obl 3HAUNTeJILHO MeHbUIMMH, 4eM MPH MepeMBaHHH M1a3Mbl, 
‘pxKalleH Hub cienp JJHK vu coctoalet riaBHbIM O6pa30M U3 OeKOB. 
CI€LOBaTeIbHO, BPA JIM eCTb OCHOBAHHe CBASLIBATb BOSHUKIIMe y Kyp Npu 
IMBaHUM Uy xKepOMHOW KPOBM HaCJeACTBEHHbIe H3MeCHEHHA B OKpacne Onepe- 
qu c BiMaHHem JIHK, nanenenHot OynTo On dbyHKuuel «BellecTBa Ha- 
\CTBEHHOCTH». 

aK MOKA3bIBaloT HallIM OMbITHI, MepesMBaHHe OAHOM TOIbKO m1a3MbI CmocoO- 
bISbIBATb B MOTOMCTBE PeILMMHEHTOB TaKHe %Ke H3MCHEHHA, Kak VM WesbHaw 
b. Umea B BUY OCOGeHHOCTH COCTAaBa MIa3MbI KPOBH, MbI C HEMeCHbIUMM OC- 
HH€M MO2KeM TOBOPHTb O TPaHC*OPMUPYIOlleM BAMAHHM OesIKOBbIX KOMIIO- 
be Ma3MbI KPOBH, a He OLHOH TombKO JIHK. 

30npoc 0 KOHKPeTHbIX KOMMOHEHTAX I11a3MbI KPOBH, OTBETCTBEHHBIX 3a TPaHc- 
: aaa acpceKT, OCTaeTCA MOKA elle He BLIACHEHHBIM. 

CHO JIMIb OHO, UTO ITO HE KAKOE-TO OCOGO «BEMLECTBO HaCJIEACTBEHHOCTH>, 
HCTBCHHO BbI3bIBAaIOIWee HAaCJICACTBEHHbIe H3MeCHEHHA MIpH MepeHeceHuu ero 
PAHOrO OpraHu3sMa B ApyroH, a M060 dakTop, oOazatomnl cnocoOHOCTbIO 
ieCTBEHHO BHJOM3MeHATb OOMEH BELIECTB Y PeWMMMeHTOB, H B TOM UHCIe Me- 
DIIM3M BOCIPOH3BOJHTEIbHbIX KJIETOK. 


VWucr ityt reveTuku Hoerynuso 
KaweMHH HaykK CCCP 3 VII 1959 
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Jloknagp AkayeMun HayR CCCP 
1959. Tom 129, Ni 3 


IKOJIOLI 


r. JI. WIKOPBATOB u 3. T. CAJIO 


O ®H3HOJIOTHYECKON H3MEHUMBOCTH NONYJIAWMA PbIB 
B CBA3H C TEMMEPATYPOH MECT OBUTAHKS , 


([Tpedcmaeaeno akademuxom E. H. Taeaoscxum 13 VII 1959) 


Ilpu usyyeHuu BIMAHHA TemnepaTypbi Ha (pusHOOrMuecKHe (PYHKIMH HI 
KHJIOTEPMHBbIX 2KMBOTHBIX, M B YaCTHOCTH pbIO, rmaBHOe BHHMaHHe COBIMHO 06 
WaeTCH Ha HHAMBUAyaIbHy!lo (PU3sHOMOrMYeCKy!O H3MeCHUHMBOCTb, MeHbIUe y 
JIA€TCA BHMM@HHA COMOCTABEHHIO (U3HOMOrHYeCKUX XapaKTePHCTHK O13) 
BHJOB HM O“eHb MaJIO — BHYTPHBUAOBOM CSu3HOJIOrHYeCKOH H3MeHYMBOCTH Bo 
BHCHMOCTH OT TeMMepaTyPHbIX yCIOBMH MecT OOnTaHHA. Mexyy TeM, HMeHHO 
JaHHbIe MpeACcTaBAIOT OOMbUIOH HHTepec AVIA paspaOoTKH BONPOCcoB BHYTPH 
KOBOH (PYHKUMOHAJIbHOM SBOJIOWMH WH TeOpeTHYeCKHX OCHOB aKKJIMMaTH3al 
*KHBOTHBIX. 

B HactosmeH paOore, MpOBOJMMOH B CBA3H C AaKKJIMMaTH3al[MeH CHYOE 
ppi6 B Bomoemax Yxpanupt (4, °), CeuaHa NOMbITKa COMOCTABUTb TeNMOCTONKO 
BYX MNONyJAWHH OAHOFO HM TOO %*Ke BUA, CONTAIOWIMX B Pa3JIMUHbIX KJIMMaTH 
CKHUX 30Hax. MccelopaHve MpoBOsUsOCb Ha uyycKOM cure (Coregonus lave 
tus maraenoides Poliakov) — ofHOM H3 HaMOovlee NepCcMeKTHBHbIX OObEKTOB 
KJIMMAaTH3alMH Cpe CHPoBbIxX pbiO. ONbIThI BeJIHCb MapaJviesIbHO Ha OJHOE 
pacTHOH MouO_u AByx nonysanun: 1) cepepHoi — u3 Uynzckoro o3epa x 2) k 
HOH — BTOPOM NOKOJICHHM CHIOB, BbIPallMBaeMbIX B Tpyax secocTrenHOu 
Hb! YKpaHuHbl, re JeTHHe TeMMepaTypbI BOAbI Ha 5—6° Bpue, vem B Uycr 
osepe. Bech NOMONbITHBIM MaTepvas OOeNX NOMyJIAWMH C MOMeHTAa BbIKJIeBa 
MKPbI O Hauasla ONbITOB B BO3pacTe 5—6 mec. cofepxasicaA B Mpyax c oMMHa 
BbIM TEMMepaTYPHbIM Pe2xKHMOM. Tak Kak BbIpallMBaHHe CHTOB 1O%KHOM Tony. 
IMM BeJeTCA TlaBHbIM OOpasoM B IipyaxX COBMeCTHO C KapnoM, mpelcTaBa 
HHTepeC COMOCTABUTb TeNJOCTOHKOCTb CHrOB H KapMOB— THNMUHBIX MpyNoE 
ppl. Bawin uccieqoBaHbl CleyIoulHe NOKasaTeu: TeMNepaTypa TeNJOBOLO |} 
Ka MOJIOQM OT JIMYHHOUHOFO JO 5—6-MecaAyHOrO BOspacTa, BEPXHHH TemMnepaT 
HbIM MOpOr NHTAaHWA 3-MeCHUHbIX MaJIbKOB HU TeMNepaTypHaA 3aBHMCHMOCTS 
THBHOCTH KaTala3bl NeYeHH HW KPOBM pHlIO 5—6-mecauHOrO BoOspacrTa. 

Temnepatypa TenmOBOro WOKa yCTaHaBJIMBaslacb C MOMOUIbIO yHUBepca 
HOrO TepmMoctata BoOcepa npu cKopocru mporpegBa 1° B 10 muH. u copepxal 
KHcOposa B Bose 6—7 mr/n. B Ta6n. 1 npHBeseHbI TeMnepaTypbI, IPH KOTOP 
HacTynal WOK 50% MOLOMbITHBIX OCOGeli; KOMMUYECTBO SK3EMIVIAPOB B Kax] 
OMbiITe ObIIO: B BOspacte Jo 45 AHeH (nu4unHOUHDI nepnon) 50, crapme | 
10 sksemnasapos. M3 qaHHbix Ta6MUbI BUAHO, YTO TeMNepaTypbI TeNNOBOrO J 
Ka y WCCI€QOBaHHbIX CHFOB KOVIeOJIOTCA B 3ABMCHMOCTH OT Ce30HHbIX H3Me 
HHH TeMnepaTypbl: HapacTaloT K CepeMHHE WeTa HW CHM KAIOTCH OCeHbIO. 3aKO 
MePHBIX Pa3JIM4YHH 10 STOMY IIPH3HAaky Me*Kly CeBePHOM M 1OxKHOH NONy1AM 
yCTaHOBHTb He yfaocb. OcenHee CHH2KEHHE WIOKOBLIX TeMHepaTyp OOHapyRi 
M MOJIOJb Kaplla, HO ypOBeHb HX Ha O—11° Bone, uem y curos. 

Temnepatypupii nopor nuTaHud ycTaHaBuIMBaslM C MOMOMIbIO TOTO xe Y 
BepCaJIbHOrO TepMocTaTa pH cKOpocTH mporpesa 1° B 10 mun. Karkapiit o1 
NPOBOAMICH Ha 4—5 MpefBapTebHO BbIePHKAHHLIX B AKBaPUAJIbHBIX YC 
BMAX OCOOAX, KOTOPbIM 3a CYTKH MO STOFO MpekpaliaiM LaBaTb KOpM (MacpHI 
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BPe€MA ONbITa KOPM HauHHaJIM WaBaTb Nocse nporpeBa Wo 25° wu oTMeyaH C 
uHOCTHIO Oo 0,1° Temnepatypy, NpH KOTOPOH nosaBAICA MHMeBOM pedueKc, 
cae Yero TeMMepaTypy NOLHHMasH emule Ha 0,5—O0,8° Hw HauHHaNH CHMKaTD. 
WM OXJIaxKeCHHH OTMe4asIM TeMNepaTypy, Mp KOTOPOH BOCccTaHaBJIMBaICA MH- 
Bol pedekc. TaKHM IlyTeM yaylOCb yCTaHOBHTb H€3HaUHTeJIbHbIe, HO BECbMa 
‘TOHUMBHIC PasJIH4HA JBYyX 
NyIAWHH udyAckoro cura, 
;0OCHHO TO TemnepaType 
cCTaAHOBJICHHA MHULeBOro Ce30HHaxA H3MCHYHBOCTb TeMMepaTypbl TemwOBOrO WoKka 


MOJIOQM 4UYACK 
bnekca (cM. Ta6n. 2). Cre- y eae ee ee 


Ta6Oaunua 1 


yeT OTMETHTb, 4TO pasvH- Cur uyncKoii Kapn 

sl B TEMMepaTypHOM Mopore O 
1° u jaxe Ha 0,5° nocra- nonyaaiud | ° nynauna hog aie og 

WHO WOKa3aTeJIbHbl, Tak Mecau = e 
K PblObl YyTKO pearupytoT g BO | £ LA) ¢ g 

1 U3MeHEHMA TemMepaTypbi es ro ache ae S 

0,1°. Temnepatypupri no- ce} ge | 6) Be [ong 5 
T MHTAHHA KapnoB, Kak U 

COB a0 OMKUTAaTb, OKa3aI- Anpesb SAO.) Gila 26a 

| 8HAUMTEIbHO BpIIlIe, YeM a 8 mn che: 

\CHIOB, ocobeHHO moO cpaB- 95 1276 | 35 | 2676 

oe © COBCP HOM HONYAA- 9 “Mat 35) 29,0} 45. | 28,0 T8956 

eH 4yMcKoro cura. Vionb 70 29,7 NOME 29 2 ASS) 
TemnepatypHaa 3aBHcH- ae alee 90 | 30,4 a He y: 

JIb i == = 

DCT AKTUBHOCTH KaTAASBI Aap 130 | 31.6 | 130 |30,5| — | — 

SUCH H KPOBM PbIO HAC HH- — Qxts6pp 170 | 29,0] 170 | 30,0 | 140 | 35,0 

‘pecoBala B MepBylO O4e- Hosx6pp PIO EZ Teo | e240 se 20am OM eons 


Jb KaK [OKa3aTeb Tel- 

CTOHKOCTH Oe€NKOB, aK- 

BHO CBA3AHHbIX C OOME€HHbIMU TpoleccaMu UuCCeAyeMbIX OPpraHv3mMoB. AKTHB- 
CTb KaTala3bl H3MepsAIaCb MAHTaHOMeTPHYeECKUM MeTOIOM Baxa HW Sy6KoBoli(*). 
a30aBJleHHe KPOBH H roMoreHaTa MeyeHu Opanocb 1: 500, aKkTHBHOCTb Ka- 
Na3bl yCTAHAaBIMBaNacb 10 KomMYecTBY H,O,, pa3s02%KeHHOH (PepMeHTOM B TeM- 
Te B TeueHHe 30 MHH. Ipu Temnepatype 2, 18 u 48°, uTO NOsBONAIO CyAHTb O- 


Ta Onn al 


TemnepaTypHbI— Mopor muTaHHa MoJOAM YyACKOrO CHa H Kapna (tou 1958 rT.) 


Yncno | T-pa nofapsenua uuules. | T-pa BoccTaHoBJcCHHA MH- 
O6pext OMbITOB pedusexca, °C uleB, pedstekca, °C 


Cur 4uyackor 


CepepHasa nony anna 8 27,3 (27,0—27, 5) 25,4 (24,8—26,8) 
fOoxKHan NonyaAAuHA 8 27,7 (27,5—27,9) 26,4 (25,2—26,9) 
Kapn 6 32,9 (82 ,0—34, 5) 29,2 (28, 0—=30;3) 


‘UIOBOH MHaKTHBallun cbepMenta. Temnepatypa 18 — 20° B cnelManbHO ce- 
HM OMBITOB Oplwia yCTaHOBsIeHa KaK OMTHMAasbHad JIA JeHCTBUA KaTalaspl pH 
RHHOM 9KCNOSHILMH y HCcIeLyeMbIxX OObeKTOB. B CBA3H C TEM, UTO KaTasla3a KPoO- 
li COMEp2xKUTCH MOUTH HCKJIOUNTEIbHO B SPHTPOUMTaXx, WIA Hee BHINHCIAJICA 
bOTBETCTBYIOUMH MHeKC — OTHOWeHHe KoNHUecTBa H,O, K 4uCy spHTpoun- 
0B (B MMIIMOHAaX) B 1 MM? KpoBH (pa3sMepbI 9PHTPOMMTOB y CHTOB UM KaplOB OYeHb 
IM3KNe). 

| /lanupie, IIPHBeeHHbIe B TAO. 3, ykaspiBaior Ha pasHplit ypoBeHb KaTamas- 
bit aKTMBHOCTH Y MpescTaBuTeeli CeBepHOM H 1OXKHOM NONyALHH YyACKOrO CH- 
, 4TO, OUeBHAHO, CBAZAHO CO CHH%KeHHeEM HHTeCHCHBHOCTH OKHCJINTCIbHbIX 
DOWeECCOB y 1OX%KHO! NonyAWHU, OONTarIOUe B BOWOeMAaXx C MeHee OnaronpuaAT- 
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HbIM KHCJIOPOAHBIM PeXKUMOM. OTH pe3yJIbTaTbI COPMacylOTCA C YCTAHOBJCHHO 
panee 6oulee HU3KOM NOporoBoi KOHWeHTpalluen KUCIOpOMa y MpeAcTaBUTeNe: 
}OXKHOH Monyaswnn (2°), 

O6paulaeT Ha ceOA BHYMAHHe HaMeTHBIUUeeCA PaCXO*KeHHe B CKOPOCTH TEN 
NOBOM MHAKTHBALMH KaTala3bI KPOBM CpaBHMBaeMBIX MonysAuA. Tak, HHaKTH 
Ballua cbepMenta 3a 30 mun. mpH 48° y 1O*RKHOM NONYAWHM COCTABIAECT 53% 
2K BEIHUHMHY MbI HAXOMMM y Kapma, a y CHTOB CeBepHOH NOMYIAWMM OHA PaBH 
63%. ITH LAHHBIe NOSBOMAIOT MpesMoaraThb, YTO y }OKHOK NONyAALMM YyCKOM 


Cura NPOHCXOJUT aanTHBHOe MOBHIMMeHHe TEMIOYCTOMYMBOCTH KaTa/a3bI KPOBH 
Hapsmy c 3THM CKOpOCTb HHaKkTH 


Ta6auua 3 BallHH KaTasla3bl NeyweHH y mpeyl 

AKTHBHOCTb KaTaJla3bl KpOBH HM TeweHH MOOIH cTapuTejel OOenX NONyJAWMH 3Ha 
gyqckoro cura HW Kapa B BO3pacTe 5—6 mec. UHTeJIbHO HH*Ke HW MOUTH COBMAadae 
(22—25%). CneqoBaTesbHO, 3/(eC! 
Cpequuti unpexc MbI BAUM MpvMep pa3JIM4HOH Te 
ae TIOYCTOHYMBOCTH O4eHb 61M3KHL 
6eKOBLIX CHCTeM OHOrO H TOF 

npx 48° 3xe OpraHHu3Ma. O6 3TOM %*Ke FOBO 
= ss! + 1 par ons pexman?) aaa 
pbiIX MpH afanTawuu yrpel kK MO 

Karanasa Kposy BbILIeHHOH TemMmepaType aKTHB 

Cur uyycKoli HOCTb KaTasla3bl Pa3HbIX TKaHel 


CepepHaa nonyaauual 419 yaya |E aks toy al cele) M3MeHAJaCb Y HUX B pasHou cre 
lOowHan NonynauuA 20 eae” PASTE IP a aI i 


Yucs10 


O6beKT 9K3. 


mpH 2° |npu 18° 


Kapn 12 |G, 48-0380 | 0/27 @eamme 
UccneqopaHua TemmepatTypHol 
Katana3a newenu 3aBHCHMOCTH AKTHBHOCTH (bepMeH 


Cuneibnerce TOB pbiO B CBASH C HX SKOOrHel 
CepepHan nonysauual 19 | 19,44) 21,94) 17,07 MOKa €ule ON€Hb MaJIOUMCJICHHE 
1Oxuan nonyanua| 20 | 15,23/16,08| 11,94 (7, 8, °, §), Ho mpexcrapnstor Oomb. 
Kapn 12 | 1,18] 2,25] 0,95 wot wHTepec c pas/IMUHBbIX TOE! 
3PCHHA, WH B YaCTHOCTH MPH BBIAC! 
He€HHH 3aBHCHMOCTH TeMOYCTOHYUBOCTH GeKOBbIX CHCTeM OT YCJIOBHH CyLeCTBO 
BaHHA y npescTaBuTeseH pa3HUHbIX NONYAWMA OMHOTO HM TOrO xe BHA. Tak’ 
e€CJIM HaliH JaHHble TOBOPAT O HasIMYMM TAKOH 3aBHCHMOCTH, TO CYLLeCTByeT 1} 
HHOe MpelcTaBieHHe, COrlacCHO KOTOPOMY TeMJOYCTOHYMBOCTb TKaHeH MOKKH! 
JIOTEPMHBIX XKMBOTHBIX CBA3aHA C BHAOBOM cnewMduKON OesKOBbIX CTPyKTyp } 
«ABJIACTCA XAPAKTePHbIM BHOBbIM MpH3HaKOM, KOTOPBI, KaK MpaBHlo, Hi 
3ABUCHT OT YCOBHH OOUTAHHA Bua B OTACMbHbIX yUaCcTKaX ero apeasa» (*). 
IIpupemenupie xe B HaCTOALlel cTaTbe JaHHbIe MOSBOMAIOT MpesnonaraTh 
4TO IPH akKKJIMMAaTH3allHH TeX WIM APyrux NONyAWHH NONKUOTEPMHbIX 2KMBOT’ 
HbIX, B Mpolecce HX NMPHcnoco6MeHHA K HOBbIM TeEMMepaTYPHbIM YCOBUAM Cpe 
Abl, MOryT MPOHCXOAUTb HE TObKO TakHe CU3HOMOFHYeCKHe PeryAWHH, Kak 
H3Me€HEHHE MHTeCHCHBHOCTH OOMeHA, TeMNepaTYPHbIX FPaHHI, NHTAHHA, Mpeszno' 
UNTaeMbIX TemnepaTyp H T. 1., HO HM Oomee rmyOokHe H3MeHeHHA TenMOycTOH! 
4HBOCTH Oe/IKOBbIX CHCT€M, KOTOPbI€ MOMKHO PaCIleHHBaTb KaK CaMble HayaJIbHbk 
STalbl BHYTPHBUAOBOH (byHKWMOHaIbHOH AHBepreHiHH. 


XapbKOBcKHlt rocyapcTBeHHbIit yHuBepcuTeT Tlocrynuso 
um. A. M. Toppkoro 4 VII 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1 B.C. Acatuauau, Merogtt 6uoxumuyeckux uccmenopannit, M., 1956. 2 TT. A.: 
Kop xyes, ®u3vol. xypH. CCCP, 21, 3 (1936), 3A. A. Kycaxuna, Lntonorun: 
1, 1 (1959). 4A. H. Hocams, Poi6n. xo3., Ne 5 (1955). © T. WU. Wpusonpunes: 
Hiss. Beecoiosu. Hay4H.-HCCi. HHCT. O3epH. M peuH. pblGH. xo3., 33 (1953). ® H. Precht, Biol. 
Zbl., 70, 1—2 (1951). 7B. WI. Yuraxos, 3oon. xypu., 37, 5 (1958). 8 ® y KY a 
P)KBuoxumus, 14, ped. 13339 (1956). % T. JI. WKkop6atos, Tp. 6uon. bax. Xappk- 
yuus., 27,1957. 29 TP. JI. Wl kop6artos, 300m. xypu., 36, 2 (1957). 
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Hornaye Akangemun nayx CCCP 
1959. Tom 129, Ne 3 


MHKPOBHOJIOLH I 


T. B. KA3AHCKAS u WH. PF. NOJITABA 


HEKOTOPBIE JAHHbIE O PA3BHTHH ACTINOMYCES 
STREPTOMYCINI HA CPEJAX C AHKAPBOHOBbIMH KUCJIOTAMU 


(ITpedcmaeaeno akademuxom B. H. IHlanownuxoseim 10 VIT 1959) 


B npefpiqyuux coodujenusx (*, ®) Opi10 MOKa3aHO BIMAHMe CoeqMHeEHMM rpyn- 
| MMppOwla Ha pocT HW OOpasoBaHne cTpenTromuunHa Act. streptomycini. Han- 
wee OOHALEKUBAIOULME Pe3yJIbTATbI B CMbICIe MOMYYeHHA AHTHOMOTHKAa OpiwIu 
MIYYeHbI Ha Cpeax C MPOMMHOM, CYKUMHAMMAOM HM CYKUMHaMHOM. 

| CoequneHuaA rpynnbt muppona Onaromapa cbepMeHTHbIM CHCTeMaM aKTHHO- 
ieTOB MOryT MpeTepMeBaTb pA mpeBpamenuk. I]pu Hanuuuu ofnoro Jexkap- 
KCHIMPOBaHHA, Oe3 pa3pbIBa KONbUa, OOpasyeTca reTepoOmuKIM4eCKOe CO- 
HHeHHe — NuppombHoe apo. B cayyuae pa3pbiBa KONbILa UM NocseLyroulero 
KapOOKCHJIMPpOBaHHA HM e3aMHHHpOBaHMA MOryT MoOMyuaTEen amucdaTuueckHe 
enunHeHua. [pu sToM, HampuMep, M3 MpomMHa, uMeroulero 5 aTOMOB yruleposa, B 
3YIbTAaTe YKUZHETECATENbHOCTH AKTHHOMUMLETOB MOryT OOpasoBaTbcaA CoesMHe- 
a uc4, uc 5 atomMamMnu yruepona. 

Js BbidNCHeHHA BOMpoca, MoxeT mH Act. streptomycini Hapaay c coeqnHe- 
AMM TPYNNMbl MUppOsa MCNOMb3OBAaTb UH asMcdaTu4ecKue COeMMHEHHA C 4-5 aTo- 
MH yrviepOfla HU KaKoe BJIHMAHHe OHM MOFYT OKa3aTb Ha e€FO Pa3sBHTHe HM O6pa3zo- 
He UM CTPeNTOMHILHHa, BOSHHKaeT HEOOXOAMMOCTb B MOCTAHOBKE OMbITOB HA 
eax C OPraHHueCKMMH KUCJIOTaMH. 

_B wacrosueli craTbe MOxBOMATCA MpeABapUTebHbIe HTOTH, KacaioulHecs 
3sBuTua Act. streptomycini Ha cpefax c AHKapOOHOBbIMH KHCJIOTaMH, MMelIO- 
mu 4 aToma yrviepojla. 

Meromuueckad uacTb paOOTbl B OCHOBHOM Oplia Takad x%Ke, KaK B MpexKHUX 
oOmenuax (1, *). JonomHuTeIbHO B KYJIbTYPaJIbHOM X%KHAKOCTH OMpee AI HC 
eee KHCJIOTbI MeETOLOM xpoMaTorpaduu Ha 6ymare (°). [Ipu nmpopep- 

3TOM MCTOAMKH OKa3a0Cb, 4TO BellleCTBa, BXOAAHe B COCTAB HCMOIb30BaH- 
IX HaMu Cpe, He MellaloT pasroHKe ANKapOOHOBbIX KHCOT Ha Oymare. Ilosto- 
J, BO H3Me€HEHHe MeTOMa, KUCOTHI MpeABapNTebHO He 9KCTParupOBaJHCb U3 
JIbTYPaJIbHOM XKUAKOCTH CePHbIM 3c:upoOM, 

Muxpo6nonoruyeckue OMbITbI MpoBOAMINCb co wramMom JIC-1, nomyuex- 
iM c KnepcKoli CesIeKUMOHHOM CTAHUMM, Ha cpesle culefyrollero cocTaBa: TJil0- 
3a 2%; (NHa)2SO4 0,3%; NaCl 0,25%; KH2PO2 0,05%; CaCOs 0,3%. K 
of cpene npHOaBiaiu uu 2% coeBolt MyKu (KOHTpomb), Hin 0,19% rucTuyu- 
1 u 0,36% mu3nHa (ocHOBHaA cpefa), HH 0,15% rucTuguHa, 0,18% ansuHa 

1% wuKkap6onoppix KucoT. B cpeybl, He COMep2KalllNe COeBOM MyKH, Jonos- 
ITeIbHO WOOaBsaH unHosHT, MgSOa uw muKposmementnt (1,°). Oprannueckne 
(CMOTbI NIpPeABapHTeIbHO HefiTpanusoBanu 40% pactBopom NaOH. Ilpu uc- 
JIbSOBAHHH B cpefle AByX OpraHHYecKHX KHCJIOT, MOCeHHe MPHMeHAJMCb B 
IBHBIX COOTHOWeCHHAX. CpeqHve pe3ysbTaTb! 2—3 OMbITOB, MPOBeeCHHbIX Ha 
eax C AOOUHOM, AHTApHOH nu cbyMapoBou KMCMOTAMH, MpescTaBeHb! B TAO. 1. 

V3 ta6n. 1 BuqHo, TO WOOaBmenve K Cpese C AMMHOKHCHOTaMU AOs10UHON 
[COT CHM2KAeT BbIXOL CTPeNTOMUILMHAa, AHTAPHOH 2%Ke H PyMapoBon — He- 
ObKO ero yBenuunBaet. Ha pocT akKTHHOMMLeTa MCCeOBaHHbIe. KUCIOTHI 
MAIOT MHave: aAOOUHaA MW AHTapHad KUCJIOTHI CMOCOOCTBYIOT HaKOMJIeHHIO 
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6uomaccp (724 u 798 mr), Ha cpeze xe C tyMapoOBOH KUCJOTON Bec MHIeI 
jocTuraert Bcero Hb 480 mr. 

Ilpu ucnoub30BaHuH B Cpese JByX MHKapOOHOBHIX KHCOT Han yuMe pesy 
TaTbI MOYYeHLI IPH KyJbTHBUpOBaHHH wramma JIC-1 Ha cpeye c AONO4HON 
AHTapHOH KHcOTaMH. B 93TOM CJy4 
BbIXOM CTpenToMunHa cocTaBuser 113 
MakcHMaJIbHble 3HAYCHHA BecCa MHUeIHA H no CpaBHeHHIO € KOHTPOJICM. 
KOsMYeCTBA CTPeNTOMHIUHHa Ha cpeyax Cc pH B cpelax c J\HKapOOHOBbIMH K 
THCTHJMHOM, JIM3HHOM HM JHKapOOHOBEIMH 

ClOTaMH Ha BCeM MpPOTAKeHHH OMbI 


Vea Oni vaea 


KHCJIOTAMH - 
(7 cyTOK) HaxOJHJICH B WeOYHOK 30 
Kommuect- (OT 8,2—8,4 Ha 3cyTKH Jo 8,7—8,9 } 
; Catan, bln] (CYT 
Kucesota, o6aBsen- BEES 
nam K ocHoBHon cpexe [MA MP Ha JlanHpie XpoMaTorpaduyeckoro aH 
wT | yen | oy © SIH38@ JMKapOOHOBbIX KHCJIOT NpHBeer 
B Ta6s. 2. 
. ae otal V3 Ta61. 2 cnenyeT, YTO TPH Haw 
CHOBHaA cpeza y . oO 
Rode ae 704 337 | tg  UHHB Cpele OOH AuKapOOHOBOM KUCH 
dutapnas 798 972 | 56  TbI ObicTpee BCero HCHOMb3yeTCA aKT! 
Pymaposaa 480 | 1122 | 65 HOMMILETOM PyMapoBas KucuOTAa (K 4 cy 
a ee u pee 633 | 1959 |113 Kam), a604UHaHd HM AHTapHadA KHCJOT 
HTapHas H PyMapo- : fs | 
ie 628 1468 | 85 OOHaPpyXeHbI B KyJbTypaJIbHOH 2KH, 
Kontpomp at 1725 1400  KOCTH BrIOTb Jo 7 cyToK pasBuTuaA Ac 
streptomycini. 


Ilpu kybTHBUpOBaHH wtamMa JIC-1 Ha cpeye c ABYMA OpraHvuecKHMH KI 
COTAMH aHaslH3 JaJl HEOMKUAAHHYIO KapTuHy. Ha cpeje c AOM0UHOM HU AHTAPHC 
KHCOTAMU Ha 2—3 CYTKH Pa3BHTHA AKTHHOMULETA B KYJIbTYPaIbHOH 2KHIKOCTI 
OKa3aIHCb Culelbl (yMapoBon KuCcNOTH. Ha cpeye c sHTapHOH uM dyMapoBC 
KucOTaMH Ha 2—3 CyTKH OOHapyxKeHa AOMOUHAS KUCIOTA B GOJIbUIMX KOMU 
CTBax, (PyYMaPpOBOH 2%Ke KHCJIOTLI B STO BPEMA B KYJibTYPaJIbHOH 2KHAKOCTH OUeF 
MaJlO, OCOOe€HHO Ha 3 CYTKH. 


Ta6nuna 2 


JivHaMuka J[uKapOOHOBBIX KHCJOT NO HAM pasBuTHa Act. streptomycini, 
ONpeAeJeHHBIX XpOMaTorpaduyecku 


Kucmota, ,o6aB- 
wleHHadA K OCHOB- | 2 CyTKH 3 CYTKH 4 CYTKH 5D CyTKH 6 cyTKH 7 CyTKH 
HOH cpene 
A6n0unaAn A6n. A601. Hoan. Aon. Hon. W6.n. 
Autapuas Aur. Aur. Aut. ANT. Aur. Anr. 
(Maso) (cut.) 
@DymapozBaa ym. Dyn. — = = a 
(ca1.) 
A6nounan u A61., A6n., = — a ae 
AHTapHan AHT., SIHT.., 
ym., py., 
(ca.)* (ca.) 
AnutapHaa 4 A6n., A6.m., — = oe ne 
@ymMaposaa AHT., AHT., 
(py. (pymM., 
(ca. ) 


* (ca.) —- cyleqbI. 


B HacTosilee BPeMA MbI elle HE MOXKeEM LaTb OOBACHEHHA TIOMMeYeHHOMY §f 
neuuto. [loka acHo, uTO tbyMapoBad KMCOTa MOXeT NpeBpaTHTECA B A6IOUH 
TOMbKO NPM HaMYHH B Cpee AHTAapHOH KUcMOTHI. MccneqoBannsa c AHKApOOFE 
BLIMH KHCJOTAMH MpOMO«KaloTCA. , 
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Ha OcHOBaHHH MpofelaHHOK pa6oTbl MO2*KHO CyeaTb CJeLYIOUMe BbIBOLBI! 

1. Cunteruueckad cpefa, B COCTaB KOTOPOM BXOAAT THCTHAMH, M3HH, AG6- 
ouHaH HW AHTAPHasA KUCOTHI, OMarompuaTHa Aa pocra Act. streptomycini u 
SpasoBaHHA HM cCTpenTOMHUMHAa. Burxox aHTHOHOTHKa Ha 3TOH Cpese cocTaB- 
aeT 20 113% xk BbIxofy Ha cpese c coeBOl MyKOli. 

2. Ha cunrernueckol cpeyle C OCHOBHbIMA AMHHOKHCIOTaMU, AHTapHOl u 
yMapOBOH KMCJIOTAMH KOJIMYeCTBO CTPeNTOMHIMHA MpHOIMKAeTCA K BbIXOMLY 
‘O Ha Cpeyle c coeBoH MyKOH (cBblIe 1400 ¥/ma), mpH 3TOM O6HapyxKeHO mpe- 
palleHve (yMapOBOH KHCJIOTHI B AGJOUHYIO. 

B sakioueHHe BbIpaxkaem OnarofapHocTp akag. B. H. Ulanomnuxopy 3a 
YKOBOJICTBO padoToH. 


| 
_ Wucrutyt mukpo6nosorun - Hocrynuso 


AxkaylemHu Hayk CCCP 6 VII 1959 


UMTMPOBAHHAA JIMTEPATYPA 


oe ii. Ul anom nn kop 2. Be Kiageaten aay ALAM e127, Ne 5 (1959). 
BH. Ulanomuukos, T.B. Kasaucxaa, H.T. Tlontapa, JAH, 128, 
°4 (1959). % A. K. Pogonyao, Bunogenne un sunorpagapcetso CCCP, Ne 8, 8 (1952). 


Jloxxaygn Akayemun Hayk CccCcP 
1959. Tom 129, N 3 


BHOXHMH} 


H. A. AHJIPEEBA 


HEKOTOPbIE JAHHbIE OB OBMEHE ®OJIMEBOM KUCJIOTHI 
4 B PACTEHHAX 


(ITpedcmaeneno akademuxom A. H. Onapunsim 14 VII 1959) 


Vispectuo, aro domuepad KUCOTa MpHHUMaeT y4uaCTHe B KOIHSMMHBIX PyHK 
MAX B MeTaOONM3Me NYPHHOB, NHPHMHAHHOB MW aMHHOKHCJOT. 

Ha GakTepuax Opi0 MOKa3aHO, YTO ouMeBaA HW N-aMMHOOeH3ONHAaA KUCAC 
TbI YYaCTBYIOT B OOpaszoBaHun C,- H Cg-MyPHHOB HM METHJIbHOM PpyMubl THMMHA G 
B >KHBOTHBIX OpraHH3Max (pouMeBad KHCOTa urpaeT CYyUeCTBeEHHy!0 POU 
B CHHTe3€ HYKJIEMHOBbIX KHCOT. Tak, NO anHbiM J[pusqanac corp. (?), BKJIC 
yenne C!4-popmuata mpu HesoctaTKe POJIMeEBOH KHCJIOTbI UAeT MeVIeHHEe, Yel 
y HOPMAJIDHBIX XKMBOTHBIX. BBeeHHe aHTAFOHUCTOB (POMMEBOM KUCJIOTHI (AMMHC 
irepnua, A-meTonrepuHa) Belo K 3HaUMTebHOMY YMeHbIeHWIO OOpas0BaHHi: 
HYKJICHHOBbIX KHCIOT (?). | 

B nay 3aauy BXOAMIO H3y4eHHe BJIMAHHA CPOJIMEBOH KMCJIOTHI HM ee aHTa 
rOHHCTa — aMMHONTepHHa — Ha OOpazoBaHWe HYKJICHHOBbIX KMCJIOT y pacTe 
HHH. 

OnbiTbl 10 O6pas0BaHHiO MypHHOBLIX H NMPHMHAMHOBEIX OCHOBaHHH MpoBCc 
JMIMCb Ha 3apoOspmuax MmuenuuE copta Mockoska Apopad, yporxan 1957 r. Ce 

MeHa MIUeHHILb! MpOMbIBaINCb 0,5 % pac 
Ta6nuna 1 TBOPOM dopmaHHa win KMnQ,, sare} 
CojepxKaHve HYKJeHHOBDIX M (ouIMeBBIX QMCTUMPOBAHHOK BOLOH HM TOMeLlé 


KHCJIOT B 7-QHEBHBIX 3apombiiax nmenuup JIHCb B KIOBETY, Ha BJlaxKHYtO (pUJIbTPC 
BaJIbHy!t0 Gymary. Uepe3s 2—3 qua 3ape 


ene oe Ab OTAeIAHCb OT SHZOcNepMa H TIC 

ToGanna x ocuos:  /mekteMHO| Kuca. | xucn.  MeWAICb B KONOB! Opmenmeiiepa w 

Holl cpefe urna tf a core eget 250 Mi, Ha (HIbTPOBabHyIO Oymary. 

oF ge eae CMOY€HHYIO ONBITHBIMH = pacTBOpaMHu 

OcHOBHBIM IIMTaTe@JIbHbIM pacTBopor 

Deel Relea oes clyxKuIa cMecb Kuona c 1% raroKo3pI 
(20 saint) 13,0 |28,36| 15,4 Ha 2Ke ABMANAaCb KOHTpOseM. 

ee ak gene Kon6bl mpeqBaputenbHo cTepusnse 

20 pr/Ma : 4, BaJIHCb B Cyl 
Koutpov 12,2 123,14] 12°74 YRS HOM Ue 


u Uaprada, JleBugcona (°). 
M3 tao. 1 cnenyer, uro nox BAMAHMeM AMHHONTePUHa MpPpONCXOLUT TOPMOXE 
Hue OOpaso0BaHHA (pOIHeBOH KUCJOTHI H, M0-BAUMMOMy, ee Mepexox B MoMHC 
BYylO KUCJOTY, a TAKE HEKOTOPOe TOPMO*KeHHe OOPa3s0BaHUA HYKJCMHOBLIX KE 
CJIOT. 
Tufpous BbIeeHHbIX HYKJICEHHOBBIX KHCJIOT XJIOPHOH KMCOTON, xpomaTc 
rpapuyeckoe pasfeeHne rHApomusaTa Ha a3s0THCTHIe OCHOBAHUA Ht cmeKTpode 
TOMETPHYECKOe KOJIMYECTBEHHOe HX ONpeeneHue Rann cu 
elyloulwe pes 
THI (Ta6a. 2). ae 


684 


_ Us tao. 2 cienyer, uro ctbomMepas KucoTa cruMysupyer OOpa3z0BaHHe a3o- 
[THCTbIX OCHOBAHHH, OCOOeHHO afeHuHa HM ryaHHHa, B TO BPeMA KaK AMMHOMNTepUH 


IcHM2KaeT UX CHHTC3, OCOCCEHHO THMHHA. 


Bee 9TH aHHble CormacyioTcA c AMTepaTypHBIMH yKa3aHUsMU OO yuacTHH 
‘POIMEBOH KHCJIOTbI B CHHT€3€ HYKJICHHOBbIX KMCJIOT y MHKPOOPraHH3MOB UM XKU- 


IBOTHBIX; KAK MOKA3bIBaIOT HACTOAMIMe 

OMbITbI, MO-BHJHMOMy, TY Ke (PyHK- 

I[MIO BLIMONHAeT (bouMeBad KHCIOTa 
y pacTenui. 

Murepec k pos cbomueBoh Kucs0- 

bl KaK MeTHJIMPylolulero daktTopa 
BO3poc 3a MoceyHee Bpema. Ilo an- 
TrepaTyPHbIM JaHHBIM, POJIMeBan KH- 
COTA ABJIACTCA MePpeHOCUMKOM Me- 
THIbHBIX Tpymm HM oOcymMecTBAeT y 
DKMBOTHBIX HM MHMKPOOpraHH3MoB OO- 
JPaSOBaHHe TAaKHX BaKHbIX COeHHE- 
HMM, KaK CePpHH, METHOHHH, THPO3HH, 
XOMH WM Wp. (7~}%). 


| 


Ta6Omuna 2 


CojepxanHue A30THCTHIX OCHOBaHHH HYKJICHHO- 
BbIX KHCJIOT B 7-][HEBHbIX sapOybiliax NWeHHILbI 


(B MHsamurpammMax Ha 1 TY cyx.  BelecTBa) 
poe eres | Tumun |Anenux es Tyaruu 
AMMHOnTepuH Oy | ORS. We Ost8ir/ |) Bgh7/ 
@Monuepaa kuca. | 1,90 | 3,80 | 2,00 | 6,80 
KoutTpotb AAS AO} 2 On Oi Omlncan Oo 


Vexoyna M3 STOTO, MbI NOCTABHJIH PAX OMMbITOB MO BLISICHEHHIO YUaCTHA (pouine- 


BOM KHCJIOTbI B MepeHOCe MeETHJIbHbIX Fpyml y pacrenui. B KayecrBe MOJeIM MpH 


ae] 


Ta6Oauna 3 


iIpeppalleHve HHKOTHHA B AMcTbaAXx Nicotianum 
glutinosa noy BAMAHMeM BBEMeHHA pas JIMUHBIX 


coeqHHeHuit 
Cojep* anue 
avIKaNOHJOB, 
Koamuect- | wr pad cyx. 
BO BBejleH- Bell. 
BspegeHHoe coequHeHHe HOrO coe- 
ae en, HHKO- | HOPHH- 
THH KOTHH 
‘AMunontTepHH 10 S340) 1750 
AmMuHontTepHi 40 Bil Ae Bae 
@MouMHOBaA KHCJ. 3 PE BN) NG 
@MoMHOBaA KUCI. 15 PHENO) |) AURIS) 
@MouMHOBaA KNCI. 30 ASS, | ZB 
@MonMHoBaad KuCI. 60 
-L amMMHonTepHHu 30 BBN PA 5 V 
IKOHTpob—Bosa BO Oa 


HONTepHHa COMepyKaHHe HOPHHKOTHHA 


TIPOBeACHHH OMNbITOB MO MeTHJIMpoBa- 
HUIO Obi B3ATTAOak copta Nicatianum 
glutinosa, oOOsaja1oulMi CBOMCTBOM 
CHHT€3HPOBaTb HHKOTHH B KOPHAX, 4B 
JIMCTbSX eFO JIEMETHJIHPOBaTb C OOpa- 
30BaHHeM HOpHHKOTHHAa. Ueperiku 
JIMCTbeB TaOakKa MOrpyxXaJiHCb B CO- 
OTBETCTBYIOUMe PaCTBOPbI, H yYepes 
2 CyTOK OMpeyesmasocb cofepxaHHe 
HHKOTHHA HM HOPHHKOTHHA MO MeTO- 
nuke Imyxa u Boposgquuon (**). Io- 
MHMO YKa3aHHBbIX B TaOJ. 3 BeLeCcTB, 
BO BC€X OMbITaX B PaCTBOPbI OOaB- 
JIAJOCb OJMHAKOBOe KOJIMYeCTBO HH- 
KOTHH-ocHOBaHHA (3 mr/M), HM pH 
pacTBOpoB foBoxMcaA oO 6. 
V3 ra61. 3 BAAHO, 4TO MpH Mo- 
TIOMLCHHM JIMCTbAMHM PaCTBOPOB aMH- 
B JIMCTBe MafaeT, a HHKOTHHA yBe- 


MIMBaeTCA — CJICLOBAaTeCJIBHO, IPHOCTaHaBUBaeTCA TepexXO]| HHKOTHHA B HOP- 


MKOTHH, T. €. 3aMeIAeTCA mporecc 
MemeTHiupoBanna. Ilpn BBeseHuu B 
MCT paCTBOPOB (OJIMHOBOH KUCJIOTHI 
yBeluueHve COepxaHHA HOPHHKOTHHA 
MeT COOTBETCTBEHHO YBeJIHYCHHIO ee 
KOHIeHTpalluH. DONMHOBAA KUCIOTAa OO- 
flajaeT Take CBOHCTBOM CHHMATb TOP- 
MO3Allee JeEHCTBMe AMMHOMTepHHa, KaK 
3M[HO 3 OMbITa C OHOBPCMCHHBIM BBe- 
NCHHeCM B JIMCTbA AMMHONTepHHa HU po- 
IMMHOBOH KHCJIOTHI. 

OnHOBpeMeHHO ObIIH OCTABJICHBI 
OMbITHI TO BbIACHCHHIO BJIMAHHA AMHHO- 
ITepHHa Ha OOpasoBpaHHe qomuesBou u 
PpOMHOBOH KUCJIOT B JHCTbAX TaOakKa 


Taounma 4 


CoyepxxaHue PomueBol u POMMHOBOK KUCJOT 
B WHCTbAX TaOaKka Nicotianum glutinosa 
(B pr ua 1 r cyxoro BellectBa) 


®oanu- Domnu- 

eBaad HOBaA- 

Bremennoe coexqHHeHHe Kucyio- | Kucso 

Ta Ta 

HuKkoTuu TEE Gye || AT 
HukoTuu -+ amMaHonTepHH 

(20 pr/Ma) (il dle | eee a 

(ra6n. 4). 


Oxa3as10cb, YTO MPH MOFAOUIeEHUM JIMCTOM aMMHOTITepuHAa ONMOCHHTes ouiue- 
3011 KHCAOTbI He MpHOCTaHaBMBaeTCA, HO Pe3KO TOPMOSHTCA ee Mepexo] B o- 
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JIMHOBY}0, T. €. B TY AKTHBHY1O (POpMy, KOTOPad ABJIAeTCA KOSH3MMOM B cbepMe 
TaTHBHOH CHCTeMe, OCYLICCTBJIAIOUeH MepeHOC MeTHJIbHbIX rpylill. 


VUuctutyTt 6uoxumun um. A. H. Baxa Tlocrynuso 
Akanemun HayK CCCP 10 VII 1959 
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Joxrnayp Akagemun nayr CCCP 
1959. Tom 129, Ne 3 


BHOXHMH 4 


P. C. YHIATHHCKAS 
AKTMBHOCTb LWHTOXPOMOKCHAASHI W CYKILMHJEPHAPASbI 
KOJIOPARCKOFO. DKYKA (LEPTINOTARSA DECEMLINEATA SAY.) 
B MPEAXMANAY3HbIN MEPHOA HW MPH HACTYMJIEHHM 
JMATIAY3bI 


(ITpedcmabaeHo axademukom E. H. Ilaeaoecxum 9 VII 1959) 


_ Usyyaa dusmonoruyeckne W OMOXHMMYeCKHe OCOOeCHHOCTH JHaMay3bl KOJIO- 
jaCKOFO 2KyKa, MbI OMPeeNHIM AKTHBHOCTb HEKOTOPHIX (PEPMEHTOB eFO TKAaHe- 
Oro AbIXaHHA Ha Pa3sHbIX 9TaMax MOMPOTOBKH K AManayse uv Camol Auanays3p (**). 
Ilo pay TexHuuecKux MpHunH HaM He yamocb Tora MOcTaTOUHO JeTabHO 
pOaHaIM3MpoBaTb JMHAMHKM aKTMBHOCTH TKaHeBbIX Jeruypa3, H B YaCTHOCTH 
YKUMHernApasbl, AKTHBHOCTb KOTOPOH, COrlacHO JIMTepaTYPHbIM JlaHHbIM, Y 
JHUX BUAOB HACCKOMBIX YBeJIMUMBAeTCA B MepHOAH PusHoOMOrMYeCcKOrO NOKOA 
NOHW2KaeTCA BO BPEMA BbICOKOM dbusMOOrMYecKOH akTuBHOCTH (°, 4), a y Apy- 
X OKa3bIBaeTCA NapaseIbHOH OOUleMy ypoBHIO OOmeHa BeulectTB (°, °). He 
JaJlOCb HAM TakxxKe OMpeeIMTb y KOMOPacKOrO *KyKa HW JMHAMUMKUM AKTHBHOCTH 
MTOXPOMOKCHa3bl B MepHO NpesAManay3Hou NOATOTOBKH HM Mp Mepexose B 
anay3y, XOTA MCKJIIOUHTEIbHO BaxKHaA POJlb €e€ B OKHCJIMTEJIbHbIX MpOWeccax 
aHeBoro OOMeHa WIMpOKO OTMeuaeTCA ABTOPaMH [WIA JPyrHX BUOB uM COCTOS- 
MM HaceKompix (7, °, 7, °~!). 

SToT npo6es Mp BocnomHMIN B 1956 r., ONpesesHB AKTHBHOCTb CYKIMHJe- 
Apasbl UW WHTOXPOMOKCHa3bI B TKAHAX KOMOPANCKOrO KyKa MOCMeMOBATeIbHO, 
MOMEHTA OKPbIJICHHA XKYKOB JO Havasla JManay3bl MU Jlasiee B TeYeHHe MepBbIX 
CATH WHeH JManay3pl. 

Tlony1AluaA 2KYKOB, HCMOb3OBaBIUIAACA B 29THX ONPeeeHHAX, PAa3SBHBAaaCb 

mone 40 ILI—IV Bospacta Ha noAX KapTodeiA WU alee NpososxKala pasBu- 
€ B YCJIOBHAX MONeBbIX CaKOB Ha 9KCMepHMeHTaIbHOH Cranluu mo Koopay- 
<OMy 2KyKy B BepsiMue, Kak 3TO OMMCaHO Hamu pauee ('%). 
OmnpejleieHie akTHBHOCTH (pPepMeEHTOB BeJIOCb MAHOMeETPHYeECKHM METOJOM, B 
mapate BapOypra, mo MeroguKxe Anb6aym u gp. (*) u YmOpeiira (7?). Temne- 
aTypa BOJAHOH OaHW BO BpeMA OMpeseneHuH MOMepxKUBaNacb Ha YPOBHe 
(+0, 1°). 

IIpu nogroropke k ompegenenuio 10 »xyKosp (5 camoK u 5 camioB) cTporo 
IpeqeseHHoro BOspacTa (YHCO Hel Nocse OKPbIVICHHA) BbIAepxKUBAIHCh IPH 
MiepaType Ja6opaTopuu B TeyeHue | yaca AIA OCBOOOKACHUA KMINCUHMKA OT 
TaTKOB MUM. Jlanee 2 yKH B3BELIMBaIHCb Ha aHaJIMTHUeCCKHX BeCax HM MOMe- 
aJIHCb JI HHAKTHBUPOBaHHA Ha 30 MHH. B XOJIOJWIbHyIO KaMepy C TemmMepa- 
pou or +4 yo 0°. Tyla 2xKe NOMellaucb CTYNKa WIA pacTHpaHHs *KyKoB, coc- 
aTHaA OycbepHasa cmecb c pH 7, 4, creKAHHBIM MecoK, MepHasd KONOa Ha 50 MI, 
pouKa u cpubTpP. Ilocue HHAKTHBALWH WYKOB PacTHpasM Ha xXoOOfe CO CTeK- 
[HHBIM TI€ECKOM HM HeOOJbIIMM KONMYUeCTBOM OydepHOrO pacTBOpa, M pacTepTax 
icca epeMemlasacb B MepHylo KOMOy, Kya HECKOJIbKUMM NOpuMAMM Oydep- 
HM CM€CH CMbIBaJIMCb CTYNKAa HM MecTHK, Nocse Yero KOIOa JOMMBANACb LO YePTHI 
IOLHbIM OyPepHbIM PacTBOPOM. 

OrnouieHve HaBecku Hu 6ycepHoli cmecu Gpito | : 4. Tlocne cubHoro B3OaI- 
BaHHaA B TeyeHHe | MuH. KOGA C pasBeeCHHbIM FOMOreHaTOM BbIJepXKUBalacb 
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30 MHH. B XONOMHIbHOH Kamepe. Jlaee GomTyika TaM 2%Ke (PULTPOBAaaCh ¥ 
pes (puJIbTp H3 YaCTOM MepMOHOBOH CeTKH C OT2KHMAHHEM XUTHHOBbIX OCTATKOB | 
(busIbTpe B (PHbTpaT, WH QuUMbTpaT OCTABJAJICA B XOJIOWIbHOH KaMmepe , 
Hayasla OMpeeeHHA AKTHBHOCTH (pPepMeHTOB. 

Ilpu onpeqeieHuu akTUBHOCTH CyKIMHJeruApasbl B MepBbI M BTOPOH Coc 
yuku Bap6ypra nomemaiocb B Kamp: 0,5 mi 0,56 M sntTapHoi kucsOT. 
HelirpammzopaHHoH NaOH; 0,5 4 
38 -10-° M pacrsopa uuToxpoma C 
6ydepHol cmecu c pH 7,4; no 0,3 2 
CaCl, u AICI, B KonueHTpannn 4 -1079/ 
0,5 ma dbocctbarHoro Gydepa pH 7,4 


CoM Ve-4ac. 


820 
3, 1 M1 romMoreHaTa, IIpHrOTOBJIeHHOrO Ké 
S 3TO ykKa3aHO Bpllue. Tperui cocyi 


, Bap6Oypra CJry2KHJ1 KOHTPOJIbHBIM H C 
od mee PS —+---41, jepxam 2maicocdatuoro OydepapH7, 

7 no 0,3 ma CaCl, u AICl, yKa3aHHe 
BbIe KOHWeHTpaunu u 0,5 ma 0,0. 


sh HelHTpanH30BaHHOH AHTApHOH KHCJIOT 
85 ~ TIpu onpegetenuax akTMBHOCTH I 
4 TOXPOMOKCHa3bI NepBbIli H BTOPOK C 
8, CyIMK coslep2Kann Kaxkspiit: | mi 38 -10 
& |, M uuroxpoma C, HelTpaiu30BaHH 


ro NaOH; no0,3 ma CaCl, u AICI, 
UE De vane rts paszpenenuu 4-107? M; 0,5 mn 0,114; 
Hitp inane, Amman acKopOMHOBOli KHCJIOTHI, HeliTpamne 
Puc. 1. W3Menenua akTHBHOCTH UHTOXpoM- RANE WN AG aang arnt 
okcvfasbl (/) uM CyKUMHJeruapasbl (2) y Ko- pacteprnix 2kyKOB. [peru Cocya™ 
JopascKoro xyKa (Leptinotarsa decemlinea- C/IY2KWJI KOHTPOJIBHBIM HW COJep Kad 
ta Say.) B pacuete na cpiIpoit (a) uw na cy- 0,3 ma CaCl, u AICI.; 0,5 ma 0,114 | 
xolt (6) Bec Tkaneli aCKOPOMHOBOM KHCNOTEI'H 2 ms coce 
Horo Oydepa. OOulHH CObeM 2%KHKOC: 
B KaxKJOM cocyquKe Opi 3,1 Ma. Onpemenenue cyKUMHJeruspaspl A WHT 
XPOMOKCHa3bl MPOH3BOAHOCb OJHOBPeMeCHHO B MapaJVJIeIbHbIX MAaHOMeTPa? 
Ilutoxpom C, UcnonssyemMbI B OMbITaX, Obl NOyYeH B BHUe FTOTOBG 
cyxoro Mpenapata, usroTopyienHoro 9 | 1955 r. 3aBoyqom IJlepuur (IP) ; 
Ne 386/18/B27638/54. ) 
TlororuTeieM yrJIeKHCJIOTEI B cocyfukax Bap6ypra cayxua 10% p 
crsop KOH, koroppili HaHOcHIM Ha (buJIbTpOBabHyIO OyMary B G6OKOBI 
OTBOMOK COCYAIHKOB B O6beme 0,3 Mi 
B Kkaxkpih. BydepHan cMmecb, a Tak- =e 
2Ke PaCTBOPbI ACKOPOMHOBOH KHCJOTHI #0 
HW WuTOXpoma C cBexKeH3rOTOBIAJIHCb 
B JI€Hb OMpeAeJICHHA AKTHBHOCTH (pep- 
MeHTOB. Bee onpeeseHHA AKTHBHOCTH 
(bepMeHTOB I1poBesenb! B 4 NOBTOPeHH- | 
AX,H Ha rpacpHKax aHbl Ux cpesuue, ce 
IlapaneibHO Cc onpeeneHvem 0 
AKTMBHOCTH UHTOXPOMOKCHa3bl 
CYKUMH-erupasnl onpewea1acb 
WHaHOYCTOHYMBOCTh JbIXaHUA XKYKOB 
TOrO Ke BOSPacTa, B3ATHIX M3 OOel 
nonyiauun. Ilpu stom 20 — 25 xx ykoB MOMelaIMCb B CTeKJIAHHYIO MepH 
KoOy emKkocTbio 0,5 7, Kya BBOJMOCb Ha (MIbTPOBaIbHOH Gymare 0,5! 
6 -10-? % pacrBsopa HCN. Onpirsi npopogusuch npu Temmepatype 20° (+0, 
W 3-4acoBoh 2KCnO3HILMH. ma 
PesyIbTaTb! NpPUBeeHb! Ha puc. 1—2. 
AnaiMu3upyaA JaHHble Jia WpewManay3Horo Mepnosa, MOxXKHO BUJeTb, 
B J\€CHb BbIXOJla H3 KYKOJIKH, Y %KYKOB C elle HE 3aTBEPeBIUMMH XHTHHOBB 
688 
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Lmepmuocime 


24 G10 10 
Anu numaHug AHL Duane: 


Puc, 2. Unanoyctoliunpocth konopascKoro? 
Ka (Leptinotarsa decemlineata Say.) ° 


PpOBaMH, BeJMUYMHbI AKTHBHOCTH WMTOXPOMOKCHAa3bI HW CYKIUMHAeCruspasyl B 
yeTe Ha CbIPOH BeC TKAHeH OKa3aHCb OIM3KUMH UM MPH 9TOM OTHOCHTesIbHO 
HBBICOKUMH (puc. la). OqHaKko yxxe Ha2 CyTKH NOCe OKPbIJeHUA 2%KYKOB aKTHB- 
Hct ILMTOXPOMOKCHJlasbl peskO yBeMunacb. TloppueHue aKTHBHOCTH LMTO- 
JOMOKCHasbl Npofomxanoch Wo 12 WHA NpewAManay3HOro NuTaHHsA, nocse ue- 
OHa NOHMKaach, KOUTA MO MHHHMYMA B Havase DHalay3sbl MU B JasbHelwem 
OHIH30BalaCb Ha HH3KOM ypOBHe y AHanay3supyloulMx »*yKOB. AKTHBHOCTb 
(KIMHAernypasbl MeAJIeEHHO MOBbIMaaCb OT MOMCHTA OKPbWVICHHA XKYKOB JO 
AQHA MpeqManay3sHoro NHTaHHA, 3aTeM NOCeLOBasa HeKOTOPaA ee Jempec- 
id C JlaJIbHEHIMHM 3aMeTHBIM MOAbeMOM B Havae Manaysbl. Ilosxe, K 5 AHIO 
amay3bl, AKTHBHOCTb CYKIMHervApasbl YMeHbIIMIaCb MOBTOPHO, MOcTHr- 
B BeJIMYHH, OM3KUX K TeM, KOTOPbIe. ObIIH 3acHKCHPOBaHbI Mepel Auanay- 
HM, Ha TOM ke ypOBHe OHa@ yepxKuHBasacb JO 10 AHA AHanay3bI, Korma HaGvi0- 
HMA ObWIM NpeKpallleHpt. 

YuHTbIBaA OOMbUIHe H3MCHCHHA B COJeprKaHHN BOJbI B Tee KOMOPpascKoro 
Ka B NpeAManay3Hbid NepHok HW Np nepexose B cocTosHHe Juanays3pl (2%), 
| MOACUHTAIM TakyKe 3HaYeCHHA AKTHBHOCTH OOOHX depMeHTOB B pacueTe Ha 
xo Bec Tela %yKa (pune. 16). HanpaBnenne noswyueHHbIX KPMBbIX, KAK MOXKHO 
UleTb, NOBTOPAeT, B OOWLEM, XO H3MCHECHHA BEIMYMH AKTHBHOCTH IWMTOXPOM- 
(CHla3bl H CYKUMHJerufpasbl B pacueTe Ha CbIPOM Bec TKaHeH.OWHaKO Ha 9TOM 
yasuKe MOXKHO 3aMeTHTb, YTO NOCNe Pe3KOrO NOBbIeCHHA AKTHBHOCTH ILHTO- 
DOMOKCHa3bl, HaOwOMaBluerocA Ha 2 JeHb MOCe OKPbIeCHHA XKYKOB, Mamee 
AKTHUYECKH CJIEMOBaIO HENPePbIBHOe MOHWXKEHHE AKTMBHOCTH 3TOFO (bepMeHTa, 
CTHPaBllee HaHOOIbUIeH riyOMHbI B Hauase JManay3bl U Manee craOumusupo- 
aBieecn. AKTHBHOCTb CYKUMHJervspasbl MeJVI€HHO MOHHKalaCb OT MOMeHTAa 
KPbWICEHHA B TeYeHHe BCero NepHosa npesAManay3uHoro nutTanua. Hacrynsmenue 
{anay3bl COMPOBOXKMaOCcb HeOO/JbIIHM MObeEMOM AKTHBHOCTH CYKIMHerHy- 
A3bI, C MOCIELyIOWIMM 3aTyXaHHeM ee K O JHIO [Manay3bl. 

O6paimascb K puc. 2, MOXKHO BHAETh, YTO WHAHOUYBCTBUTEIbHOCTb XKYKOB TIPU 
ABHbIX YCJIOBHAX (KOHICHTPalluA raza, BpeMA, TeMMepaTypa Ooslee BbICOKa 
mepvox mpefiuanay3Horo mutaHua. Ona pe3kO yMeHbIINIacb yxKe B | JeHb 
lanay3bl HW npOfomxKana nayaTb Wo ee 10 AHA, nocne Yero HaOmIONeHHA OBI 
DEK Palle HI. 

V3yuenne NowyYeHHbIX rpa*puKOB MO3BOJAeT MpeMIONOXRUTL, YTO TKAHEBHIM 
)MeH 2KYKOB Ha 10 JeHb NpeAManay3HOrO NMTAHHA OTIMYeH OT MpesbiLyuIMx 
noclelyroulux ero atanog. Kpuspie Ha puc. | u 2 orpaxkatior najlenve B 9TO 
NEMA AKTHBHOCTH IWMTOXPOMOKCHa3bI C OMHOBPCMCHHbIM MOBbIIMCHHEM AKTHB=- 
NCTM CYKUMHAeruspa3spl. B 9TOM 2%Ke OTPe3ske HMAPMHaJIbHOM YKH3HH 2KYKOB OT- 
SYeHO MOHM2KEHHE UYBCTBUTEJbHOCTH MX K WHaHHCTOMy Bosopory (pune. 2). 
O3MO2%KHO, UTO 3TOT NePHON ABJIA€TCA KKPHTHYECKHM» B MOATOTOBKe K AManayse. 

ConocraBilad MOyYeHHbIe TaHHbIe C yKe H3BECTHBIMM (PAaKTAaMH, MO?KHO 3a- 
MOUHTb Cleyroulee: 

1. Ha nauvanbupix sTamax mpelnanay3Horo MUTAHHA KONOPasCKOrTO wyKa 
SACJIMTEJIDHbIE MPOWeCChl C YYaCTHEM WHTOXPOMHOM CHCTeMbI 3aHHMAIOT B ero 
JMEHE BELLECTB BEJLYLee MECTO. 

2. Ilo mepe mpoxoxJeHNA MpelAManay3HOro MMTAHHA AKTHBHOCTh WMTOXPOM- 
‘CHla3bl MOCTeMeHHO YMeHbilaeTcaA, Oe3 3aMeTHOFO 3aMeLeHHA ee CYKILMH- 
TuApason. 

3. Hpospnenue oTpulaTembHoro (oTrorponu3sMa MH yXOJ, %yKOB B MOUBY 
Ka3bIBaloulWii Ha HaCTyMeHve MaMay3bl) CoueTaeTCA C MHHMMAJIbHOM aKTHB- 
MTHIO WHTOXPOMOKCHAa3bl HU HEKOTOPHIM MOJbEMOM AKTHBHOCTH CYKIUMHerHy- 
13bI. 

4. Bo ppemMa Juanay3bl TKaHeBbIM OOMeH KOIOpaycKorO *wKyKa XapakTepu- 
eTCA HH3KOl AKTHBHOCTbIO OOONX H3y4aBUIUXcA cbepMeHTOB. OHaKO OTHOCH- 
JIbHO@ MOHMKCHHE AKTMBHOCTH CYKUMHAerHApasbl MHOFO MeHbIIe, YeM IWHTO- 
DOMOKCHLa3bl. 

5. Tny6okoe NOHW2KeHHeE AKTHBHOCTH WHTOXPOMOKCHAa3bl B CHCTEMe TKaHe- 
PO [bIXaHHA KOMOPacKorO %ykKa, HaOs1OfalolleecA NPM HaCTYNWJIeCHHM ]Ma- 
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May3bl, COMPAXKeHO C MOBHILMeEHHEM €FO WHAHOPe3HCTeHTHOCTH UH ABJIACTCH I 
UMHOH HU3KOM sccdbeKTHBHOCTH OT IIPHMeHeHHA HHCEKTHCHAOB, WeHCTBYIOUH? 
OKHCJIMTeIbHbIM ras000MeH. 


VUncrutytT mMopdouloruu %uBOTHEIX Tloctynumo 
um. A. H. Cepepropa 7 VII 1959 
Axkajlemuu HayK CCCP 

HWMTMUPOBAHHAS JIMTEPATYPA 


1H.G Albatm, A.B: Novikotfi, M Og ur; J-Bioli Chem 7 165) 1251 


2p. Bodenstein, Bo Sack tor, J, Celli and Comp. Physiol, 40, 1o7egiae 
in dglvenoncminnde, Gla sh ih, MS Io West, Imes  Aools, 25, WD 
4M. A. Brooks, Ann. Entomol. Soc. Am., 50, Ne 2, 122 (1957). © DD. wd 


J. Gen. Physiol., 36, No 6, 751 (1953). © D. Ludwig, M.C. Barsa, Ann. Entor 
Soc. Am., 49, Ne DOs (1956). 7 J. Novotny, Vest. Ceskoslov. Zool. Spolet. Sva 
19, No 3, 259 (1956). SH. Precht, H. Carlsen, Zs. Vergl: Physiol., 35, 2098 
7B. S@ekton, Js Gens Physiols 35) Noss 397-195) ole ence liptine inducninnam 
GM. Williams, Biol: Bull., 106, Ne 2) 238 (1955), 22 Ge Me Wil antisera 
Sanborn, J. Gen. Physiol., 33, Ne 6, 579 (1950). ™“*B.B. Ym6peurt, Maxomer 
yeCKHe MeTOJbI U3yUeHHA TKaHeBoro OOMeHa, M., 1951. 8% P.C. YmatTuuckaa, Ch 
KonopaacKkul *KyK u Mepl Gopb6nt c HuM, Ne 2, M., 1958, crp. 150. 
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Aokaagn Akagemuu nayr CCCP 
1959. Tom 129, M3 


BOTAHHKA 


B. B. CKPHNYUMHCKHH 


BYUOJIOTHYUECKHE OCOBEHHOCTH HW MEPCMEKTHUBbI 
UCHOJIbBSOBAHHA SIPOBbIX HW O3HMbIX ®OPM - 
MHOTPOJIETHEKH PKU 


(ITpedcmasaexo akademuxom B. H. Cykauesoim 11 VII 1959) 


PaOotamu pxjla ucceqopaTeneli ycTaHOBeHO, YTO MHOrHe OnMOOrMueCKH 
BbIe OMHOeETHHE 31aKH (MMIeHHIa, AYMeHb) MOryT BOSJebIBATbCA MPH OCeH- 
cpoke ceBa; JIA [BYPy4eK STO ABJIAeTCA axKe NpaBHJIOM. 

‘Kak Opto BbInCHeHO Hamu (*), MexKAy OMHOJeETHUMM HM MHOFOJIeTHUMH 3V1a- 
{MW VMeeTCA TeCHad CBA3b, 3akOUAaIOWlaicA B TOM, UYTO OCHOBOHM UX BererTa- 
*HOrO BOCIIPOH3BeeHHA ABJIAeTCA yKOpOUeHHbI noOer. PasnHuia we Mex]y 
MM COCTOHT B TOM, 4TO B TO BPeMA KaK y OJHOJCTHUKOB MMeeTCA VM 3aBepiiiaer 
BUTHE JIMUIb OHA reHepalluaA TaKUX MOOeros, COCTABIAIONINX Y3eN KyINeHHs, 
{HOFOJIETHHKOB MOOerH y3ula KYULCHHA CMCHAIOTCA HOBbIMH MOGeraMu, COCTaB- 
OUMMH y3el OTpacTtaHua l-ro nopsaKa, KOTOPbIN M032%Ke MOXKeT CMeCHHTbCA 
TOM OTPacTaHHua 2-ro MOpsAyKa UT. J. 

YUUTHIBAA 9TO, CpeAH MHOFOJIeCTHUX 3/1aKOB MOXKHO BbIJeHTb ceLyroulMe 
Tuna (Ta6n. 1). 


a6 awa. 4 


Iipupoxa ykopouen- 
HbIX TO6eroB 
WeNo) (seem lcs. a, Tun I]pumeppi 
yseu Kyule-| y3eu OT- 
Hust pacTaHHna 
I | Osgumpte | Osumete O3uMbIit MuoroweTHaAA powkb JlepxaBuna 
II Spopple | Spospie A poson SlpoBanh MHOTOJeTHAA poxwb 
III | Osumpie | Apospre | O3snmeri c apo-| TnOpuyb mexyy mwennneH 
BbIM oTpacta- MHOorovieTHeH poxbio (Jlep2xKa- 
HueM BHH) H MexK_y muweHuuei Hu 
npipeem (LlumHH) 


B nacrosiem coo6uleHuu GyeT paccCMOTpeH B OCHOBHOM BTOPOH THN MHOTO- 
HHX 3J1aKOB B CPaBHeHHH C NepBbIM. 

Apopad MHOFOMeTHAA PORKb Oplla BLIeeHa HaMM M3 THOPHAHHIX Nonyss- 
MHoroseTHeH pxxu JlepxxaBuHa, KoTOppIe B TeyeHHe 15—20 ser BpIpalluBa- 
b TOJbKO IPH OCeHHHX cpoKax ceBa. Becnol 1951 r. Hamu Opi0 BbICeAHO 
O6pasiloB HeAPOBH3HPOBaHHbIX CeEMAH CeJIEKUMOHHbIX JIMHMM WM MOMyAAWH 
romeTHeli p2xxu Jlepxapuna. Ilouru pce pacreHusA B TeYeHHe JeTa OCTABaJIHCb 
a3e€ KYUeHHA, TO CCTb OKa3aIHCb OSHMBIMH. JIMilb OTJebHbIe pacTeHNA Ha 
fe Je@IAHOK lau KOOCbA. OMHakO Ha Tpex MeAHKAaX MPH Tex Xe YCIOBHAX 
7 VII us 39 pacrennit BbiKOOcus0cb 32, To ecTb 82%, 

BOIbUIMHCTBO BBIKOJIOCHBIUMXCA pacTeHuit (23 wr.) B mepHox PopMupoBa- 
[ CeMAH OOPas3OBasIO HOBbIe NOOerM OTPACTaHUA, YHCO KOTOPHIX B PANE Cily- 
B Rocruramo 20—50 ua pacrenne. Bce 9TH mo0Oerv MO OCeHH OCTAaBaJINCb YKO- 
@HHbIMH. 
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Cemena, CoOpaHuHBle C BbIKOJIOCHBIUMXCA PacTeHHH, OplsIM BLICeA HbI 141V 19. 
Cpeau Bpipocumx 545 pacTeHu KoOMeHHe Naso 485, To ecTb £9%. V3 ut 
ocenu oTpocuio 381 pacrenue. IlpopeqeHHbld B oxTa6pe 1952 r. aHé 
OOHapyxKH CyleLyloulee KOMMYECTBO YKOPOYCHHbIX no6eroB OTpacTaHHA UH ’ 
60K (Ta6s. 2). 

V3 nanupix Ta6a. 2 BUAHO, YTO OTPacTaHHe OplO 3HAUHTEJIbHbIM, HO Ii 
BCe MOGerH OCTaBaIHCb B YKOPOYeHHOM COCTOAHHH HM JIMIUIb HHYTOKHAA Yh 

UX BbIXOLHa B TpyOKy. OOp 

Ta6Ouuna 2 BaBIUHeCA HOBbIe YKOPOUeE 

BereTaTHBHble MCOerH OTpacTé 
Ha BbIKOJIOCHBIUHMXCA (T. e. | 
BbIX) PaCTeHHAX TO BHELE 
BUAy HHYeM He OTJIM4AMC! 
MHCAG Pagar AHaJIOPHYHbIX mOOeroB KYLIE 


Uucno noberop JaHHoro THNa 


Tun no6era >50 | su—31 | 3u—11 | 10-1 | 0 


; ; HEKOJIOCHBIUUXCA (T. €. O3HN 

Y kopoueHHblit 8 17 140, 220 40 pacTeHui, HAXOMAMLUXCA B TE: 
Tpy6xa 0 0 4 2 O97 | 
yCIOBHAX.  PesyubTaTbI nep 


MOBKM O6eHX (OPM Px xapa 

pusyloTcA JaHHbIMH Ta. 3. 

Tlanupie Ta6. 3 MOKa3bIBaIOT, UTO APOBAA MHOFOJIeETHAA PORb Nepe3HMOl 

[IpakTHYeCKH CTOb 2Ke ycnenIHO, Kak HM O3uMas. IIpoBeseHHbie HAMM BNOC 

CTBHM CIeCWHaJIbHbIe OMbITbI NPOMOPaxKUBaHHA paCTeHHH APOBOM MHOrose 

pxkH NOKasasiH, YTO TIO 3HMOCTOHKOCTH OHA He ycTynaeT OObI4HbIM POpMaM 

MOM MHOroJleTHeEH PKH. | 

Bee mnepe3HMOBaBIIHe paCTeHHA YCMeWHO pa3sBHBaJIHCb U B Teu 

neta 1953 Tr. mpHHecH XOpowmMH ypowal 3epHa, a MHOrMe M3 HUX (184 
oTpocim BTOpHyuHO. Tun oTpactTaHus Cco- 


XPaHWJICA MpexkHUi: OCHOBHaA Macca Taoauna 
mo6erop OCTalaCb B YKOPO¥eHHOM Co- ) 
CTOAHHM HM JIMIIb OYCHb HeMHOrHe Jasin eon Soros xa cmos 1 
TPyOKU WIM HeELOpasBUTHIe KONOCHA. mHorcaeT- | -_—_ aa 

Jlanbuetiman pa6otacsbilenenupmu =P" | ocens 1952 r, | Becwa 19 
APOBbIMH (OpMaMH Beach B HalpaB- | 
JICHHH HX CeJIEKIMOHHOrO yJIyueHHA.  Aposan 12,08-L0, 60 11,274 
Ilpu usyyennu sTux opm Haueli uenpio §=O84Masx 19,854-2,23 | 20,784 


OblIO B NepBylo ouepenp: 1) BHISCHHTD 

MPHYHHbI OTPacTanuA APOBOrO pactenuaA MoCeraMu, KOTOPBIe NO BHELIHEM' 
Ty HHYEM He OTMYAIOTCA OT O3HMBIX TICOerOB HM MIOLOHOCAT TOMbKO noc 
MOBKH HM 2) BbIACHHTb OCOOeCHHOCTH PasBUTHA TaHHO! cbopMbI px MIpH oce 
HW BEC€HHEM CpokKax ceBa. 

B nepBoM HampaBJieHHu ObiWIO TpOBeeHO ABa OMDITA. 

Onpit Ne 1. Cemena natu cemeli, KonocuBuuxca B 1953 r. na 94—I( 
BeCHOM ObIM NOABeprHyTb! APORM3alHu pH Temnmepatypax 0° u 5—9° B 
Hue 8 u 16 cyToK M BbiceBaNHch NapaebHO C CyXHM HM MpOpouleHHEIM I 
poem. TilaTeibHble HaOMIOJeCHHA, MPH KOTOPbIX OTMe¥amach ata Hos 
HHA NepBOrO KOsOCa Ha KaxKMOM PaCTeHHH, NOKasaM, YTO y ueTEIpex ¢ 
APOBM3AllMA, KAK MPaBHO, HE BbISbIBAa YCKOPeCHHA KOMOMeHMA, a y C 
cembu (No 244) KkonomeHne nog BoszelicrBueM spoBH3aluu cemsH CKOp} 
Ha 3—) [Heli NO CpaBHeHHIO C NPOpouleHHDIM u Ha 2—4 pHa NO cpandal 
CyXHM KOHTpoOveM. 

Takum cOpa3oM, AaHHbili ONbIT NOKasan, UTO NOGerM y3na KYyWeHUA y 1 
JIGHHOM HaMH (OPMEI PxKH ABJIAIOTCA APOBBIMH. ‘ 

Ont Ne 2. Uropi BiacHuTb GuoorMueckylo Mpupoxy mo6eros orpacts 
OfHa MOJOBHHA pacTeHui 26 HioHA — TOTUAaAC xe NOCHE cpesa cTe6len fe 
reHepallWW, OTHOCALAXCA K y3uly KYIWeHUA, Opia MOMeeHa B yCNOBHA | 
Horo Aux (ocBemleHne 200-BaTTHBIMM JaMMaMM B HOUHBIe Yachi), a BTOpadg | 
BHHa OCTABJIeHa Ha ECTECTBEHHOM COKPalllaroulleMca (boronepuone OyHOB | 
HO Obl IIPOH3BeAeH MOCeB CeMAH TOM 2Ke P2XXH MW Ba30HbEI C mpopocrkamu ia 
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B Te 2Ke YCJIOBMA JWIMHbI WHA. YueT KoMYecTBa NOGeroB, CcbOpMuPOBaBIIMX- 
B CpefHeM Ha OJHOM paCTeHHH, MpoBeyeHHbI 23 OKTAOpA, Aa ceqyroulue 
lyIbTaTbI (TaOw. 4). 


Ta6muuna 4 
Uncno no6eros 
@Motonepuogr vKopoueH- 

KOVIOC TpyOKa |i no6er| BCero 

Tlo6eru otpacranus pacre-| Jlnnnnp | 12,7 6,5 Oy) Bit 
HHH 2-ro roqa KM3HH EcrecTBeH. 0,0 Oa Dia) Peay Ah 
Tlo6eru kyujenna pacrenuli-| To xe iG) iS 4,4 oy 
nocepa 46 VI 1954 0,0 ORS 8,6 9,1 


PesybTaTHI STOFO OMbITa MOKasasIH, YUTO NOGeru OTPaCcTaHHA, TaK 2Ke KaK UM 
ef KYWCHHA, y JaHHOM (OpMbI PXKU ABAIOTCA APOBbIMH. SafepxkKa 2e pa3- 
WA BO BTOPOM MONOBMHE JeTa B OOOMX cy4adx OOSACHHETCA TOPMO3ALIUM 
AHHEM COKPalllalolleicaA AVIMHbI LHS. 

TakuM o6pa30M, ycTaHOBJIeHO, 4YTO y BbIeeHHOM HaMH COpMbI MHOroweT- 
p2kM Kak moOeru KYyIeHHA, Tak MH NOOerM OTPacTaHHA UMMeIOT APOBYtO IIPH- 
y 4 OOsafaioT NOTPeOHOCTHIO B YJWIMHEHHOM JHE JIA Mepexofa K penposyK- 
M P€3KO TOPMOS3AT CBOE PasBUTHE MOA BIMAHMEM KOPOTKOrO (HH COKpalilato- 
roca) doTronepuosa. Sto onpaBAbiIBaeT HaMMeHOBaHHe COPMBI KaK APoOBoU 
TOIeTHEH PKU. : 

TlonyTHO OTMeTHM, YTO B AHAaJOPMUHbIX OlbITaX Kak NOOerH KYUICHHA, Tak U 
Ser OTPacTaHHA MHOroveTHeH pxu JlepxKaBuHa BCerfa OCTAaBaIHCb yKOpo- 
IHBIMH, UTO ABJIACTCA PE3YJIbTaATOM HX O3MMOH MPHpoOAbl M WaeT NpaBo Hasbl- 
b €€ O3MMOH MHOFOJIeTHEH POrKbIO. 

Bo BTOpoM HampaBsleHHH B MepHon 1955—1957 rr. Oni mpoBeyeH cneunasb- 
4 onpit. B pzBa cpoka — 19 X 1955 u 13 1V 1956 rr. Ha cmexuHbIX NeIAHKaXx 
M BbICeAHbI CeMeHa 38 CeMeH APOBOM MHOFOeTHeEH Px JBYX O3HMbIX (OpM: 
ronmeTHeH pxku Jlepxapuua (Ne 133) u o3umou pxu TapatlancKon. Hexoto- 
€ JlaHHble, XapakTepH3ylollue pa3sBuTHe pacTeHHH B NepBOM TOAy *XKH3HH, 
BeJleHbI B TaOw. 5. 

TaOauua 5 


CpeaqHaA BbI- Ypoxati 3ep- | YUncno orpoc- 

lata MaccoBoro cota pactenuit | nai pacrenua | wiux pacTenuit 

KOJIOINCHHA (B cM) (B Pr) 8 X 1956 r. (B%) 

Poxb al 

OceHH. BeceHH. | oceHH. |peceHH.| ocenn. |ReceH. | oceHH. | BeceHH. 

mloceB mloceB noces | noces | noces | noces | noces | noces 
opaa Ne 1 30 V 16 VI 161 123 20) 1,0 41 28 
opan No 2 26 V 18 VI 166 128 Da 153 17 5) 
oBan Ne 3 9 VI 18 VI 170 129 3,9 9 36 13 
opaa Ne 7 SMI 15, VI 160 137 2,4 1,8 53 31 
iMaa 26 V Her 150 — 3,0 | Her 0 0 
oronetHaa No 133 10 VI Her 146 — 2,4 | ber 96 10 


V3 Ta6Mubl BALHO, YTO APOBAA MHOFOJIETHAA PORKb MPH OCeHHeM TOceBe 
3BUBAeCTCA 3HAYHTEIbHO ObicTpee, OOpa3zyeT Oomee KPyMHbIe pacTeHHA, ato- 
€ MOBbILIeHHbIN ypoxwah CeMAH, H OONayaeT JIyYLIMM OTPaCcTaHHeM, 4TO AB- 
TCA MePBLIM yCJIOBHeM MHOroeTHOCTH. B TaOm. 5 BKJIOUeCHO JIHLIb 4 CeMbH, 
ollMe KpalinHe mpelembl M3MeHeHHA MpH3HaKoB. IIpu3HakH Npounx cemeli 
13aIMCb CXOJLHbIMM C TPH3HaKaMH TOM MIM [pyro M3 STHX YeTHIPeX CeMmeli. 
-BTOPOM Oly 2%KH3HH pa3HHlla B pasBUTHH pacTeHHi craqusacb, HO MeAH- 
OCeHHero ceBa OblvIH BCe 2%Ke OOee MOJHOWCHHbIMH NO CpaBHeHHW C JeAHKa- 
BeCeHHErO. 
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CyMMUpya BCE BbIINeH3/IOXKEHHOe, MOMKHO CfeaTb BbIBOJ, YTO BbIMCME 
Hai HaMH (opMa ApoBoi MHOroseTHe pxH OGsafaeT: a) CBOMCTBOM NO} 
HOCHTb KaK IPH OCeHHeM, Tak M Mp BeCeHHeM CpoKax CceBa, 6) CMOCcOOHOCT! 
3aJlepxKUBaTh TCHEPaTHBHOe PasBHTHe MOA BO3LeHCTBHeM KOPOTKOFO (JH Yk 
pauMBaromlerocd) doTonepnoOsa HM B) CNOCOOHOCTbIO yCMelIHO 3HMOBAaTb. 

Tor dbaxT, uTO pacTeHue NOMOOHOrO THMa, HECMOTPH Ha CBOIO APOBY10 IPH] 
Ly, pH OCeHHeM MoceBe pacTeT WH pasBUuBaeTCA Oosee yCMellIHO, YeEM IPH Bec 
HEM, ACHO CBHJeTeIbCTByeT O TOM, UTO CaMa TIO CeOe APOBOCTh HE Mpesonpe, 
JineT HeEOOXOMHMOCTH UH JlaxKe IPeHMyLecTBa BeceHHero ceBa. S1poBoe pacTeH) 
cOjafaroulee LOCTaTOUHO BbICOKOH 3HMOCTOHKOCTbIO, MOKET ABJIATbCA HACTC 
well KyJIbTypOH OCeHHerO ceBa, YTO MOMYEPKHBAeT HECOBEPINEHCTBO KaccHd 
KallHH paCTeHHii Ha APOBbIe H OSMMbIe NO CPOKy MoceBa B XO3AMCTBEHHBIX YCi 
BMAX 6e3 yueTa HX OHONOrMYeCKHX CBOHCTB. 

VintepecHo OTMeTHTb, YTO JaHHaA (POpMa PK, NO-BHAMMOMY, BeCbMa CT\ 
KO COXpaHAeT CBOIO APOBYIO HacylefcTBeHHOCTb. Kak OTMe4¥aJIOCb BbILIe, Bb, 
JICHHbIE HAMM OOPasllbl B TEUeHHE PAa NPeAWeCTBYIOWWHX JICT BhICeEBAHCb TO. 
KO IIPH OC€HHUX CpOKaX HM MPHTOM B OKPyKeHHA TOJbKO O3HMbIX PacTeHHi. 4) 
He MeHee, OHH B OCHOBHOM CBOeH Macce OKa3aJIMCb APOBbIMH. | 

TIpopefeHHbId aHalv3 MOKa3asI Take, YTO pacCTeHHA THMa APOBOH MHO 
JIeTHEH p2xH OOMaaloT PALOM Ooslee WEHHbIX CBOHCTB 10 CPaBHeHHIO C HX O. 
MbIM aHaJIOrOM: a) BO3MOXKHOCTHIO BOSEJIbIBAHHA HE TOJIbKO MIpH OCeHHeM, Hi 
Ip BeceHHeM moceBe, 6) OdlbiIeli paHHecnemOCTbIO MPH OCeHHeM MOceBe, LOC 
rarolleH CKOPOCMeOCTH O3HMOM px, B) Oomee BbICOKOM MpOAYKTMBHOCTHIO | 
OCA VW JTYYLWIMM KaveCTBOM 3epHa, PF) MeHbINHM NOpaxkeHHeM CHOppiHbeH. | 

Anasiu3 CEMAH APOBOH PKU B PAe NOKOJCHHH YKa3bIBaeT Ha BOSMOXKHO! 
yCTPpaHeHHA HMeIOWWMXCA y Hee HEMOCTATKOB (MeCTPOTa NOMYyIAWMH, CHHKEHE 
MHOFOJIeTHOCTh) H HAKOMJICHHA WeHHbIX CBOHCTB IlyTeM oTOOpa. 

THM APOBbIX MHOFOJIETHHX PaCTeCHHH, YaCTHbIM MPHMepOM KOTOPHIX ABA 
CA ONMCaHHad (OpMa PXH, MpekcTaBsAeT 3HAUMTEMbHbI TeopeTHueCKHH HM Mp. 
THYeCKHH MHTepec H JO2XKEH NPHBIedD Oonee NpUCTambHOe BHUMaHHe (pus 
JIOTOB, 9KOJIOrOB, TeEHETHKOB HM CeIeEKIMOHEPOB. 


Tloctynust0 
11 VII 1959 


WHTUPOBAHHAS JIMTEPATYPA 
1B. B.C kpununuckuai, JAH, 118, Ne 4, 829 (1958). 
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Joxnagn Akaygemunu nayx CCCP 
1959. Tom 129, Ne 3 


300/1IOFH A 


B. B. BAPCYKOB 


PMAPOAMHAMMYECKHX KAYECTBAX XBOCTOBOFO MJIABHHKA 
ATJIAHTHYECKHX 3YBATOK (ANARHICHADIDAE) 


(ITpedcmaéaeno akademuxom E. H. Tlaeaosckum 18 VII 1959) 


\TuqpoqMnamuyeckne KavecTBa XBOCTOBOrO TWiaBHHKa pbid, no Hepcanay 
XapaKTepH3ylOTCA OTHOWICHHEM KBallpaTa BbICOTHI MWaBHUKa K ero MOWalu 
pect ratio — coxpamjeHHo AR). Otro nomoweHve A MOMbITAICA MPHMeHUTb K 
aTKaM C I[@JIbIO MPOBePKH CeaHHbIX pauee (*, ”) npesqnomnoweHuu O BOspa- 
‘HMM MOJBMXKHOCTH 3yOaTOK MO Mepe HX pocta Hu B pany Anarhichas lupus — 
minor — A. latifrons. AR cnomxeHHOro 4 pacnpaBJeHHOrO MiaBHuKa ompe- 
ANOCb IYTeCM HaHeC€HHA KOHTYPOB MWaBHHKa Ha MMJJIMMeTpoBylo Oymary, 
qcueTa OUepYeHHOM MIOWaIM WM OTHOWeHHA K HEM KBafpaTa BBICOTHI M1aBHH- 
[]naBHuk CUMTAICA CIOXKCHHBIM MPH Jy4ax, CUBHHYTbIX KaK MO2KHO TecHee, 
He HakJlaMbpIBaloOuluxcaA [pyr Ha Apyra; pacnpaBseHHbIM — kKorfa Wy4H Ober 
'- *pa3sqBHHYTbI MaKCHMaJIbHO, HaCKOJbKO NO3BONATH MepenoHKu. Mccseno- 
IMA MpOU3BOAMICb B eBpane — mapre 1959 r. Ha OauKe Konpitopa u B pH 
alulux paouax Bapenmosa mops (12-H pelic skcnequuMoHHOrO cyfHa «Ce- 
TOMOJIb»), Ha %KHBOM MaTepHase. 

Oka3anocb, 4YTO y BCeX TpeX BUAOB 3HayeHHA AR MOLBep Ken! OOMbIIHM HH- 
BULyaJIbHbIM KOeOaHHaM. TeM He MeHee, yaIOCb yCTaHOBHTb BMOIHe Onpe- 
@HHbI€C BO3PaCcTHblIe H3MeHeHHuA AR cmomweHHOrO MaBHHKa (puc. |, A): 3TOT 
Ka3aTe@JIb YBeJIH4MBaeTCA C BO3SPaCTaHHeM Pa3MepoB pbIO, H OCOOeHHO Pe3KO 
MiMepHO IIpH TeX pasMepax, KOrfla y OCcO6eH WaHHOrO BUa NPONCXOLUT NOO- 
> cospeBaune (7). Y 3pempix ocodelt AR, cya mo BceMy, B CpeHeM yBeHUH- 


He yKa3aHHbIM BpILIe NpeAMONOKeHHAM NOMyUeHO. Oguaxo AR pacnpaBuieu- 
rO WwiaBHHKa, B IIpOTHBOMONOxKHOCTb AR cmoOmwKeHHOTO, He OOHapyxXUBaeT 
KaKOM TeHJeCHIMH K YBeJIMYeHHIO 10 Mepe pocta ppiOn, mpuyuem A. latifrons 
ajlaeT B JaHHOM Cayuae He HaHOOIbINMM, NO cpaBHeHnto C A. lupus u A. mi- 
t, a mpomexytouHbim AR (puc. | 6). Bosmoxuo, yBenuyenve AR pacnpas- 
HHOFO I1laBHHKa KaKHM-TO OOpa30M 3aTpyAHAeTCA B CBA3H C BO3SPacTaHHeM 
OCHTEJIbHOM BbICOTbI 3€0HHX KOHILOB CIMHHHOTO HW aHaJIbHOrO MaBHHKOB; 
eHee IPOHCXOJUT MO Mepe pocta pbIO y Bcex Tpex BUOB H OCOOeHHO 3ameT- 
y A. latifrons (7). Kak BHHO 43 BBILMeH302%*KeHHOrO, y BCeX aTJAHTHYeCKUX 
OaToK pasyiMuve Mexay AR cnoxwenHoro u AR pacnpaBsexnHoro MWiaBHUKa 
Mepe pocTa pbiObl yMeHbIUaercd, YTO CBA3AHO, B UACTHOCTH, C YTOJIMeEHHEM 
KPOBOB MWwlaBHuKa. K comxKaJieHHIO, HEH3BeECTHO, KOra 3yOaTKH pacipaBJIAIOT 
OCTOBOM MaBHHK — IIpH PbIBKe C MeECTA, IPH NOBOPOTAaX MIM Ke B OMpeeeH- 
€ MOMCHTbI OTHOCHTEJIbHO PaBHOMePHOrO ABHXKCHHA B CBA3H C H3MCHCHHAMH 
pakTepa MvlaBaTebHOM BOTHEI (°). 

Cyxlenve 0 XapakTepe MH CKOPOCTH JBHXKeHHA PHIObI Ha OCHOBaAHHH COpMbI 
XBOCTOBOFO IlaBHUKa TeEOPeTHYeCKH BMOHE BOSMOXKHO. OHaKO He CueAyeT 
ObIBATh O TOM, 4TO TpeAOxweHHbI HepcamiomM mokasaTeb ruipoquHamuye- 
MX KaYeCTB XBOCTOBOFO MWaBHHKa AB/IA€TCA JIMIMb NepBbIM MpHOMxKeHHEM 
DeIeHHIO STON 3anaun. JlocTraTOuHO TOHKHH aHaJIH3 yKa3aHHbIX KayYeCTB Tpe- 
eT AuddepenitHpoBaHHoro H3y4eHUuA cyHKWMM XBOCTOBOrO MlaBHUKa. Kpome 
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Co3aHuA MponysibcaTOpHOH CHIBI, MOCMeMHHMH, KaK 3BeCTHO, racuT Bux | 
pasylollvecA MpH MWiaBaTebHOH BOJIHe, NPOXOAAMeH MO Tey (4). 3yOaTKH 
WMUAIOTCA OONbIWOH AMMIMTYLON M1aBaTebHOK BOJHbI, HX, BOSMO?KHO, MOCII 
HAA H3 yKa3aHHbIxX (yHKUAH IT 


‘ 230 i _ odmanaeT y HUX Hal nepBon. T) 
Pees OyeTCH CpaBHHTeIbHOe H3y4e! 

os ° THOKOCTH myyeH XBOCTOBOrO M1 
210 Rees BHUKa, OY€BHAHO, CBA3aHHOM 
TalleHHeM YKa3aHHbIX BBILLUe BI 

ce sett pel, a Tak?Ke BbIACHeHHeE PO 
mole ° 8°" *..%%  BRleMOK MexkKLy my4¥aMH, XOpOo 
160 ey 3AMETHBIX Y MOJIOJbIxX OCObeH BC 
o 5 5 «6fog * ~=©6TPeX BHZOB HM NocTemeHHO CT. 

SA DAI RR ics, Se YKUBAIOLIMXCA TO Mepe pocta f 
160 ° 5 8 6p *. Sto sapmenve MOxeT Ob 
a eens CBA3aHO C BO3PaCTHBIMH H3Mel 

ie 4 HUAMH B (POpMe IW1aBaTe/IbB 
il ? BOJIHBI. | 


XBOCTOBOH TWIaBHHK BJUS 
“ Mt 100M raK>Ke Ha MOXBUXKHOCTb XBOCTi 
BEPTHKaIbHOM MIOCKOCTH: y P 
C OKPYIJIbIM XBOCTOBbIM Il1aBF 
KOM 3Ta MOJBY2KHOCTb TPH mak 
HHH, OU¥eBHHO, OoubIUe, YeM 
pblO C BHIEMUATHIM TIaBHAKOM ( 
UTO MOKeT CBHJETEJIbCTBOBATb O Pa3JIMUMAX B XaPaKTepe MlaBaTeIbHOK BC 
Hb (*). Ka3aocb Obl, OPCO-BeHTPpambHad THuOKOCTb Tela 3yOaTOK OK 
ObITb TECHO CBA3AHA C POPMOH UX XBOCTO- | 
BOrO WiaBHHKa HW BO3pacTaTb C yBelHue- r | 
HueM yceyeHHOcTH moceqHero. Jia. mpo- 
BePKH YKa3aHHOTO MpeANONOKeHUA AaBTO- 
pom Oblia uCCelOBaHa JOpCO-BeHTPaJb- 
Had THOKOCTb Tesla Y Ha3BaHHbIX BBILLe 
BHOB 3yOaTOK; OHA BbIpaxKalacb OTHO- 
INe€HHeEM paCCTOAHHA OT KOHIa pba DO 
KOHIa CpeHHX JIyueH XBOCTOBOrO IWIaBHH- 
Ka Y BbIMPAMJeCHHOM PbIObI K TAKOBOMY Ke 
paccTOAHuto y pblObl, H380rHyTOM 0 OTKa- 
3a (6e3 NOABJICHHA OOKOBbIX H3FHOOB Te- 
Jia) BBepX (opcabHad rvOKoctTb), H60 
BHH3 (BeHTpaJibHad ruOKocTb). Oxazanocn, 
YTO C BO3PaCTaHHeM YCC4eHHOCTH XBOCTO- 


150, 


0 90 M0 130tn™ 30 30 


Puc. 1. Bo3pacrupre w3MeHeHna aspect ratio (AR) 
XBOCTOBOrO MWWlaBHHKa y 3yOaToK, A — mlaBHuK 

cuoxKeH; & — naaBHukK pacnpapaen; J — Anar- 
hichas lupus; 2— A. minor; 3— A, latifrons 


Boro miaBHuKa B pany A. lupus — A. 
minor — A. latifrons (puc. 2) mopco- 
BeHTPalbHand THOKOCTb Tela JelHCTBUTeIb- 
HO yMeHbulaetca (pHc.. 3). OHaKO Ona u3- 
MeHxAeTCA, A HMCHHO — yBeJIMUMBaeTCA 
no Mepe pocta pblObl, HECMOTPA Ha TO, 4TO 


Puc. 2. Mopma xBocToBoro M1aBHUKe 
3yOaTok. IliapuuKk pacmpasuer..A—H 
Oonee OKpyraaa copma: /—Anarhic 
lupus (auHa 84 cm), 2—A. minor ( 
cm), 3— A, latifrons (72 cm); 5 — x 


Oomee yceuennan dopma: 1 — A. lu 
‘(72 cm), 2— A. minor (80cm), 8— 
latifrons (92 cm) 


BbIMYKJIOCTb KOHTYPOB XBOCTOBOrO I1aB- 
HHKa Mp 3TOM He MpeTepmeBaer 3amet- 
HbIX H3MeHeHHM. Y 3y6aTOK BCex uccyIeO- 
BaHHbIX BHMOB H Pa3MepOB AOpCasbHad FHOKOCTb NpeBblllaeT BEHTPaJbHy 
HanOonbuiel ruOkocTbio O6afaeT XBOCT, TEM He MeHee, BOSPaCTHBIe H 1 


* Takue BbIeMKH 3aMeTHBI y MOJOQM HM Ha TpYyHbIX MaBHHKaX, a TakxKe Ha CNMHHO! 
aHaJIbHOM, MIPH4eM Ha MOCAeAHUX BeEIMUHHA BEIEMOK MOCTeHeHHO BO3pacTaeT OT MepesHero K 
wa MlaBHuKa K 3aqnHemy. Ilo Mepe pocta ppi6bl.r1yOHHa BbIEMOK YMeHbIJaeTCA, H B KOHL K 
10B Kpad MJlaBHHKOB CTAHOBATCA AOBOJIbHO POBHBIMH, 3a HCKJIIOUCHHEM 3a\HerO Kpas CIMHH 
wWaBHHKa. 
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BbIe PasIMUHA B THOKOCTH BCero Tea BO MHOFOM OMNpelenAIOTcA pa3H- 
AMM B HOKOCTH TYJIOBHMIa, OT KOTOPOH, Mexy TpouHM, 3aBucuT cnocob- 


CTb IPHNOHUMATb TOJOBY BBePpxX BO BPeMA OTJbIXa Ha JHE. Jipuxxenne a= 
ro pola OTMeYeHO NOKa JIHIIb y 


lupus (Kak su06e3HO coobinA 2% we 


H. Kucenes, na6moyaBumi ero 230, i { 
rufpoctata); BeCbMa BO3MOKHBI f ay 
3PacTHbIe H BHOBLIe pasiMuna B ’”) 2% oo 
SHeHH MPHNOAHHMAHMA TOOBbI MB xu Date oye 

MOM IIPHBLIYKe K OT/bIXY Ha He, a | a a : . 

KxKe HB APyrux OcoGeHHOcTAxX M0- * ae ay ped aa 
CHUA, CBASAHHBIX C THOKOCTBIO Mo, at Se. | seus eae 
OBMULa (OTpbiBanue oT cyOcTpaTa ,.4 o8 sek . Luar aa F 
AAOULUXCA 3a HeETO OpraHH3MoB goat's eae esos Boe 


©° 
.i.). PuOxocTb xBocta, cyaa 10 “99-9 ao 


MY: Bor ocao we nee Coibuna espa: Puc. 3. BospacTuble 43MeHeHUA JOPCO-BeHTpaub- 
OM XBOCTOBOrO TWIaBHHKa, YM — yof ru6Koctu Tena 3y6atoK. Io ccu opaunatT — 
KOCTb TYJIOBHIUa, HW OUMKHA ObITb oTHOMIeHHe JWIMHbI BbIMPAMJICHHOHM pbIObI K pac- 
yeHa OTJCJIbHO. CTOAHMIO OT KOHIa pblla JO KOHMa CpeWHUX Jy- 
; _ el XBOCTOBOrO MWaBHuka y pblObl, M30rHyTolt 
|Cienyer eule saMeTHTb, ¥TO HUXK MO OTKa3a; MO ocH aOclucc — AuHAa 3y6aTOK. 
Jy4H XBOCTOBOrO IWIaBHHKa 3Y- 4 — yopcanbuaa ru6xocTh; 5 — Bextpambuas; 
POK OObIMHO HeMHOTO JWIMHHee /— Anarhichas lupus; 2— A. minor; 3— 
)XHUX; BO3MOXKHO, B CHJIY yKa3aH- A. latifrons 
A OCOOCHHOCTH CTPOeHHA XBOCTO- 
i TlIaBHHK BHOCHT KaKOH-TO BKJIa B TY YaCTb MOLbEMHOM CHJIbI, KOTOPaA 
JlaraeTca K XBOCTY H WOpoxaeTcaA B OCHOBHOM, HaO NOslaraTb, 3a,HuMu 
HIL€2MH CMMHHOFO HW aHabHOrO MwaBHHKOB (BbIPaOOTKa MPH NWaBaHHn NOsb- 
Ol CHJIbI WIA 3yOaTOK, JIMUICHHbIX N1aBaTeJIbHOFO Ny3bIpA, ABIAeTCH HeOO- 
uMocTbio) (°). 
Anasu3upysa ruwpowunamuMueckue KauecTBa XBOCTOBOFO IWlaBHHKa, Mbl CTaJ- 
aemes: 1) c MHorooOpasuem (byHkWMi 2TOrO OpraHa HM 2) C BIMAHMeM Ha Hero 
OeHHOCTeli CTPOeHHA UM CyHKWMH Apyrux vacTe Tella, B MepBylo O4VepesD, 
€3 UX THApowuHamuyeckue cBolicTBa. EcTecrBeHHO, 9TO yCJIOKHACT aHaJIN3 
ACTABJIA€T C OCTOPOXKHOCThIO OTHOCHTbCA K YHUBEPCaJIbHbIM MOKa3saTeAM 
oro pola. 


SoonormuecKH HHCTHTYT Tloctynus10 
Axkaylemuu HayK CCCP 13 VII 1959 


WMTHMPOBAHHAA JIMTEPATYPA 


SB. B. BapcyxKkos, Bonp. uxtvon., ps. 8, 49 (1957), * B.B. Bapcy kos, 
|. syOarox (Anarhichadidae), M.— JI., 1959. 8 A. 1. Groove, G. E. Newell, 
. and Mag. Natur. History, 17, 288 (1936). 41. R. Nursall, Evolution, 12, 1, 117 
8 © I. R. Nursall, Copeia, Ne 2, 136 (1958). 


AH, 1, 129, Ne 3 697 


Jloknayn AkKawemun Hayk cEéCcP 
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3. C. KAY@MAH 


CTPOEHME CTHFM MHOTOHOKKH 
GEOPHILUS PROXIMUS C. L. KOCH. (CHILOPODA) 


(IT pedcmaeaeno axademuxom E. H. Haeaoeckum 15 VII 1959) 


Jl o6ocHOoBaHuA ecTecTBeHHOH KJaccuduKkanun Myriapoda u BbIACHel 
nyTel HX SBOJIOILMH HECOMHEHHOe 3HaveHHe MMeeT HByUeHHe UX TpaxeHHOu C 
Tembl. Mexkjly TeM, 20 CHX NOP MTepaTyPHbIe LaHHbIe MO STOMY BOMpocy KP 
He CKYJHbI H B OCHOBHOM HOCAT PCKOFHOCHMpOBOUHbIM XapakTep. | 

Hexoropple 3aMeuaHuA O CTPCeHHH CTMIMaIbHOrTO alnapaTa reodyd 
KOTOPOMY NOCBHAULeHa HaCTOAMad CTaTbA, COJepxaTCA JIMWIb B padoTax @ 
roca (°, ®) u Sorpada (?). oe | 

Haumm o6bextom Opi Geophilus proximus C. L. Koch — mxoronox 
OOblMHan JIA NapkoB wu npHroposzoB JleHunrpaga. PKuBOTHbIe OOnIBaIHC 
Boranuyeckom cafy JlenuurpaycKoro YHHBepcuTeta NO], KAMHAMH, BO BaK 
mouse. M3yyeHHe mpoBolMoch Ha Cpe3axX H TOTAJIbHbIX Tpenapatax. Tora 
HbIe WpemapaTbl MPHFOTOBAJIMCh H3 MpeMBapHTesIbHO HaPKOTH3MPOBaHk 
SPHPOM YKHMBOTHBIX. 

Tloce 3aK10OUeHHA UX B PaCMVaBJICHHbI TMIMIepMH-2%KelaTHH, uepes |: 
JHA, KOPa MMeIOWLMeCA B KHMICUHUKe PHMJIOCTHbIe OAKTePHU PasaraioT MAP 
TKaHH, OTUeTIHBO MpOABsIAeTCH CeTKa TpaxeHHOH cucTembl. Bosfyx, Hax¢ 
INMHCA B TpaxesAX, ipHaeT HM YePHbIM WBeT B IpPOXOAMLeM cBeTe H CepeOpHC: 
B llafaroulem. K comasieHuio, TakWe MpenapaTbl He JOITOBeUHbI, Yepes HeKe 
poe BpeMA BO3LyX BLIXOANT H3 Tpaxeli, H OHH CTAHOBATCA GecuBeTHBIMH. B: 
uecTBe (HKCaTOPOB TIpHMeHAIHCb x%KuAKOcTH Bysua, J>Kuipcona, Kaper 
TJepeq uxcauneli 2%xHBOTHOe HaPKOTH3HpoOBalOch acupoM U paspesasocb 
yacTH. SaJIMBKa MpOMsBOLMIaCb Yepes KCHON-Napadbun. Cpespi okpamuBan 
no Masiopu Ww reMaTOKcuIMHOM Bemepa c 303HHOM. 

Y Geophilomorpha Ha kaxkJOM cerMeHTe Tela, HECyUeM XOJHbIC HOFH, I 
eTcH napa OokosBpix crurm. Mckmouenve cocTaBAIOT NepBbI WH MOC eLHHE | 
MeHTbI. Ky3Herop (*) B ONMCaHHH bIxXaTebHOM cucTempi Opisthogoneata mK 
CTH OmmMOKy, yka3aB, ¥TO y Geophilomorpha u Plutonium (Scolopendri: 
CTHIMbI MMeHOTCH WM Ha CerMeHTe, HecyleM l-1o mapy xomuprx Hor. B JelictBHT! 
HocTH Plutonium, c 21 napot Hor, umeer 19 nap crurm, pacnoulOxKeHHBIX CO - 
cermenta m0 20-4. Cerment 1-H nappi Hor HeceT CTUrMBI MUIb y Cermathok 
Henicops u Scutigera. ( 

B crurme Bspocuoro reodusioca, MO aHasloru CO CTHTMOH HaCeKOMBIX, | 
JIM4atOT: CTHIMAJIbHOe OTBePCTHe, KOTOPOe OKPYy2xKe€HO XHTHMHOBOM pamKOri 
NepuTpeMol, MH MpezABepbe (atrium), B KOTOpoe OTKppIBaloTca Tpaxen (puc 

SakslaqkKa TpaxelHHol cucTempl y reoduiu mpoHcxoLUT Kpaline N03 2H 
B MOCTSMOPHOHAIbHOM repHoye. CrurMbl BOSHUKaIOT Kak BOAUMBAHUA 9 
AepMpt. [loapupmiaaca crurmMa uMeer O1eqHO-2xKeTH weer. Ilo Kpaio BaAw 
HUA BOSHUKAIOT HeOOMbINMe AYKKM, KOTOPHIe, COEMHAACh MEXxKLy Cobol, oO 
3y!l0T KPyrvlyio Neputpemy. Tpaxen, oOpasyrollMeca Ha 3TOH craquu, en 
MMECIOT OTYCTJIMBEIX TeHuAuH. Mx nosBeHHe coBMafaeT c OOpas0BaHHeM F 
HbIX TPaXeHHbIX CTBOJIOB (°). 


698 


CTHIMaJIbHOe OTBeEPCTHe OKPyTIO H HEBEHKO, OKaliMeHO HeOONbIIMM Ky- 
(KYJIAPHbIM YTOJIMEHHEM MePHTPeMbI HW PacnoOXKeHO Ha Mel pPasbHOM IMTKE, 
Yl OCHOBaHHeM HOF, BOWHM3H Teprura. ae 
_ ATPWyM WMeeT BAL BOPOHKH, Cy2KeCHHbIM KOHILOM HalpaBsIeHHOM B NOMOCTD 
ma. Bea BHYTPeHHAA MOBEPXHOCTb aTPpHyMa M NepHTpeMbl ycesHbI WVIMHHbIMY 
HKHMH, BeTBMCTbIMH Ha KOHILAaX KYTHKYJIAPHbIMM BbIPOCTaMH, KOTOPpIe pac- 
JIOXKEHbI B WIAXMATHOM NOpAKe WU CLyKAaT MpeMOXpaHeHHeM JIbIXaTeJbHbIX 
yreH OT 3aCOPeHHS TPH BXOXKJCHHN B HUX BOsAyxXa. Oro — nepBwlii cbuspTp. 
caMOH CTeHKe aTpHyMa OOpasyeTcA HeOombIIMe yTOMMeHUA, Pacnomo*KeH- 
lé pasMasibHO BOKPYr OCHOBaHHA Kax- 
rO BbIpocTa; BePpOATHO, OHH UMerOT 
opHoe s3Hayenuve. Ilo HanpaBmeHuto ‘kK 
MeHHOH uaCTH aTpHyMa- BbIPOCcTH! ObI- 
pO YMeHbINaIOTCA B pasMepax HM 3aTeM 
yesaioT. CamMaa y3Kaad uacTb aTpny- 
—ero TOpJIbIIkKO — MUIeHa XHTHHO- 
IX BbIPOCTOB HM OMOsCaHa CHapy XK He- 
JIbIIOH KOJIbIEBOM MbIIMMeH, COKpalile- 
€ KOTOPOH MoKeT CYIMeCTBeEHHO YMeHb- 
Tb WpocBeT 9TOM vacTH aTpHyma. Ko- 
TKOe TOPALIKO aeT Hayao 2—4 Tpa- 
iMHbIM CTBOJIAM. OCHOBaHHA TPaxeHHbix 
BOJIOB He MMeIOT CTPOCHHA THIMHUHbIX 
axel. Mx cTeHKH 3aMeTHO YTOJINCHbI H 
| BHYTPeHHeli CTOPOHE HeCYT COBePpIeH- 
»TAKMe K€ XHTHHOBbIC BbIPOCTbI, Kak 
aTpuyme. Tak y Hux OOpasyeTca BTOpoe 
JbTpyroulee mpucnocob1enve. ATPHyM U 
HOBaHHA TpaxeH MOCTHMaIoTCA YTHno- 
PMou, OOpasytoljeh Mp JIMHbKaX HOBBI 
TMH WM BbIpOcTH! dusbTpa. Boxpyr ropspwiKa atTpuyMa runosepma cabo 
eTHa. OT ocHOBaHHA Tpaxel, WWIMHa KOTOPOrO MOxeT MpeBbIlaTb riyOu- 
aTpuyMa, OepeT Hayao OfHa WIM HECKOJIbKO Tpaxen. 

B Tunu4dHOM cily4uae cTHrMa JlaeT Hayao 4 KPyNHbIM TpaxeHHbIM CTBOJIAM: 
pcaIbHOMy, JaTepO-KaylaJIbHOMY, BHCIepasIbHOMY HM JlaTepo-KpaHHasbHOMy. 
HaKO He BCe CTHIMbI MMeIOT 9TOT HaOop cTBONOB. Tak, OT KaxkOW cTrurmpi 1-4 
ppi (3-H CerMeHT TYMOBNLa) OTXOAAT BCero [Ba CTBOIA: TOMOBHOH opcasb- 
WM UW TOMOBHOK BeHTpambubi. Kafana crurmMa 2- napbi (4-H cerMeHT) JlaeT 
yao 3 CTBOaM: JOPCasJIbHOMY, JIaTepO-KpaHHaJIbHOMY M HeOOJIbINOMy JaTepo- 
ylasbHomy. Haunuas c 22-ro cerMeHTa, OCHOBaHHA BUCHepabHOrO U JaTepo- 
YAaJIbHOrO CTBOJIOB MOCTeEMeHHO CJIMBAaIOTCA B OHO OOLee OCHOBAaHHe, BCJEL- 
we vero B CTHIMy BlaaioT He 4, a 3 CTBOWAa: JOPCaJIbHbIM, JaTepO-KpaHuasb- 
i M ynOMsAHYTOe OGiee OCHOBaHHe (puc. 2). C Toro xe CerMeHTa HauMHaeT 
CHbIMATbCA JMaMeTp 9THX CTBONOB. Tak, AMaMeTp OPCcabHOrO CTBOAa B 3-M 
MeHTe cocTaBiaeT 28,65 u, a B TpeTbeM — CUHTaA C 3afHero KOHIa — BCero 
vu. Hauuuas c 25-ro cerMeHTa, OCHOBaHMA JaTepO-KPaHHabHOrO CTBOIAa Ha- 
HaloT CJIMBaTbCA C OOMIMM OCHCBAHHeM JIA JlaTepO-KayaJIbHOrO H BUCIepab- 
TO CTBOJIOB, KOTOPOe B ITOM C€rMeCHTEe BHITAHYTO B JWIHHY WM MMeeT BUY BHOHE 
OCTOATEbHOFO CTBOMa. Takum O6pa30M, HauHHas Cc 26-ro CerMeHTa, M3 cTHr- 
Oeper Hayao JMIb OCHOBAHHe JOPCaJIbHOrO CTBOJIa HW OOMLee OCHOBAaHNe TPex 
aJIbHbIX CTBOIOB. J\HaMeTp JaTepO-KPpaHHaJIbHOTO CTBOJIa 34eCb MOUTH pa- 
CyMMe J[MaMeTpoB JlaTepO-KayaJIbHOrO HM BUCIeEPaIbHOrO, KOTOPbIe YMeHb- 
JiMCb B JMamerpe. Haunnan c 28-ro CcerMeHTa, BHCIeEPpabHbIM CTBO pe3skO 
yuupyercs, a JlaTepo-KaylaJIbHbI pacnafaeTca Ha [Ba HeEOOMbIUIMX CTBOMUKA, 
IcnoOxKeHHbIe B WaTepO-KayavIbHOM HalipaBseHuu. B 29-m cermenTe BUCtIe- 
bHbIM CTBOJ COBCeM HcuesaeT, a Cc 30-ro HaUMHAeT yKOPAaUNBAaTLeA AaTepo- 
HUaIbHbIM CTBOM. OcHoBaHue, oOllee WIA JaTepO-KpaHHaJIbHOrO HU JaTepo- 
JlasibHOFO CTBOJIOB, 3AMeTHO YJJIMHAeTCA, MpeoOpasysicb B KOPOTKHH Nome- 
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Pue. 1. Mpofzonpunit paspescturmn: Geo- 
philus proximus C. L. Koch, 


Pe4HbIit CTBOJI, OT KOTOPOFO OTXOLAT ABE HeOO/bIUIMe BETOUKH, OpIBLIHe B Mper 
AyWlMxX CerMeHTaX KPYMHBIMH WH CaMOCTOATeCIbHBIMM CTBOaMM. CTHIMbI B¢ 
MOCJIELYIOMLUX CEPMCHTOB, KPOMe MOcyleqHeH, WaioT Hayao 2 CTBONIaM. Jiu 
NOCJIELHAA CTHIMA, Kak HM CTMHIMbI 3—20-ro CerMeHTOB, HMEET MOJIHbIM KOMILICKT 
4 cTBowa. 


JONTOUHAA 


lon0bHMA 
DOpIAIbHaA 


Puc. 2. [lonowenne ocHopanua TpaxeliHblx CTBONOB B PasHBIX CerMeHTaX TYJIOBHIla. 
a@— aTepo-KpaHwasbubli, O — Nopcanbublii, 6 — BuclepabuEtii, e— JlaTepo-Kay- 
Aatbubli, Uudpbi yKasbiBaloT NopsAqOK cermenta 


Creylyer 3aMeTHTb, YTO (OpMa CTHTM Ha BCeX CerMeHTAaXx OMHAKOBA. OHaKko 
PasMePpbl HECKOBKO YMCHbIIAIOTCA B KayJaJIbHOM HalpaBeHuu. Cnennasbt 
CTHIMBI, MpeAHaSHaveHHOH It BbIBOJa 43 Opranu3ma CO,, onucanHolt y Apy! 
Atelocerota (*), Mbt He O6napyxuau. Crurmpi reopuu BeCbMa XOpomo mpue 
COOJIEHbI K CMeLMHYeCKMM YCOBHAM MOUBEI! OHH MMeIOT H€3HaYHTeIbHBIe p 
Meppi (B CpetHem 36 1), HO MX OombUIOe KONMUECTRO, 10-BHJMMOMy, KOMTeHCH 
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HeOO/Ibulyio BenMunHy. Manpie pasMepbl CTHrM u ux OoubUIaA rilyOuHa m0- 
KAaIOT BEPOATHOCTh UX 3acopeHuA. Kpome Toro, pe3Koe cyxKeHve aTpuyMa B 
faCTH YOPJIbIMIKa, KOJIbIeBaA MbIla BOKPyr Hero, Mp COKpallleHun KOTO- 
HM IPOCBeT MOXKeT CTAHOBHTbCA MMHHMAJIbHbIM, H ABOMHOH CbubTPaMOHHbiit 
[apaT ABJIAIOTCA, HECOMHEHHO, aflallTauWAMH K %KH3HM B Mouse. 
TyoBpume reopuiu oTMeyaetca OObIIOM TOMOHOMHOCTbIO CerMeHTallMH. 
(HakO TpaxeliHad CHCT€Ma, ABJAACb B OCHOBHOM Ce€rMeHTapHOM, He MOJHO- 
IO OTParKaeT Hapy2xXHy!O TOMOHOMHOCTb. Tak, pa3Mepbl CTHIM, UHCIIO CTBO- 
B TpaxeH, BiayarolluxX B CTHTMY, H AMaMeTp MX Maar MO HanpaBseHuIO K 
MHeMYy KOHIly Tela. B 9TOM 2%Xe HallpaBJeHHH yMeHbillaeTca rycToTa Tpaxeli- 
M CeTH WM XapakTep CBA3H, MOPCasIbHBIX CTBONOB. Takum OOpa3oMm, Tpaxelinas 
cTeMa flaeT ACHBIN NpuMep akcHabHOH AuddepenmuposKu (*) reopunny. 
SoomormyecKHH  UHCTHTYT Ilocrynuno 
Akajlemuu HayK CCCP 27 VI 1959 


| UMTHMPOBAHHAA JIATEPATYPA 


+B. UW. Bekaemuwues, OcHoBbl cpaBHHTeIbHOM aHaTOMUuH Gecmo3sBOHOUHbIX, 1952. 

.30rpadQ, Mss. O6m. m106urT. ectects., aHTp., sTHOrp., 43, Ne 1 (1883). %H. A. Kya- 

110 B, «Myriopoda» B «PykopogeTse no 300n0run», 8, 1951. 4H. Marcus, Zs. wiss. 
ol., 160, H. 3—4 (1958). © K. Verhoeff, Bromis Klassen u. Ordnungen, 5, Lief. 63, 
p20). © K. Verhoeff, Zs. morphol., 38 (1941). 
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Jlonnagn AKkawemMuu Hayk CcccP 
1959. Tom 129, Ne 3 


QOQKCHEPHMEHTAJIBHAA MOP®OJIOlHA 


J. M. HITEMHBEPL 


PETEHEPALLMA KOHEYHOCTEM Y MAJIOUHHKOB (PHASMODEA) 
MPH FOMONJIACTHYECKUX HW KCEHOMJIACTHYECKUX 
TPAHCHJIAHTAW MAX 


(IIpedcmaeaeno akademuxom E. H. Ilaeaoecxum 13 VII 1959) 


Uisyyanacb perenepallua KOHeuHOCTeH y JBYX BUOB MalOdHHKOB — Ca 
rausius morosus Br. u Sipyloidea sipylus W.— npu TpancnianTauun OOpyOKe 
KOHE4HOCTH (Ky/IbTH) Ha [pyre cerMeHTbI. XOPOMWO H3BeCTHO, YTO y OO/IbUIMH 
CTBa HaCeKOMBIX pereHepallWA KOHEYHOCTeH Ha JIMUHHOUHOH (hase MPpOHCXOAUT 
merko. Hexoroppie BHAbI OOaaroT CHOCOOHOCTbIO CaMH JIeErKO OOJIAMbIBaTb KO 
HeEUHOCTH C MocseLyrolleH ux pereHepaluei (aBTroromusa). Mectom nepejoma 
Bcerla Ip 2TOM ABJIAeTCA OAHO HU TO %Ke COUNeHeEHHe — BepTslyra Cc OespomM 
Muxorumu HccelOBaTeIAMH YCTAHOBJICHO, UTO TIpH OOpesaHHH KOHeYHOCTH HMe 
HO Ha ypOBHe STOrO COWIeCHEHHA pereHepalluA MpOHCXOMMT HaHOosee NOHO 
Hauasbuple craw pereHepalMOHHOrO Mporecca Bcerya CBA3AHbI C JeATEIbHO- 
CTbIO MOKPOBHOM TKAaHH — rHMOJepMbIl, KOTOPad MW OMpeseAeT NOTCHWMAJIbHBIC 
BO3MO*KHOCTH pereHepanHu (+78). OqHako paculeHeHHe pereHepHpy!OulHx KO- 
HeEYHOCTeH BO3MOXKHO TOJbKO TPH YCTAHOBJIGHHH KOHTAKTa THMOJepMaJIbHBIX 
KsIeTOK C MHOOacTaMH (*). 

Ecuim perenepalua onpesesaerca TObKO NOTCEHUMAMM TpMuerarolleH K pa- 
He THMOJepMbI!, T. €. THMOJEPMbl KYJIbTH, TO MOXKHO OXKUMaTb, YTO OHA GOyNeT 
IIPOMCXOMMTb H€3ABHCHMO OT TOrO, B KaKYlO WaCTb Tela nepecayquTb oOpy6oK 
KOHeYHOCTH. OnbiTpt c Carausius morosus noka3amu (ta6m. 1), uro perenepamua 
KOHE4HOCTH Ha KyJIbTe IPH OOpesaHuW Ha ONTHMAJIbHOM JIA TeYeHHA pereHepa= 
WMH ypoOBHe — Ha MecTe COWIeHeHHA BepTsyra c 6elpoM — MOxkeT mponcxo- 
AMTh M MPH HapyWIeHHM eCTeCTBeEHHOM CBA3M KYJIbTH C TPyAHbIMM CerMeHTaMA 
(cepusa a). Jia sToro HeoOxoyumo Mocne OOpezaHuA KYJILTH MepecaluTh ee WIM 
CHOBa Ha TO 2%K€ MECTO, WIM Ha COOTBETCTBEHHOe MeCTO Apyroro rpyAHOoro cer 
Menta. []pw STOM He HMeeT 3HAYeHUA HallpaBJeHve OCell KybTH MO OTHOINICHUIO 
K OCAM TeJIa PelMMMeHTAa; KyJIbTA MOM*KeT OpiTh NOBepHyTa Ha M1060 yrou nO 
CPpaBHeHHIO C ee HOPMAJIbHBIM NOO*KeHHEM. 

Ec KyJIbTA IpKaslacb, TO B OOJIbINMHCTBe Cy¥aeB MOCe BTOPOH JHMHbK 
HacTynaer pereHepalluA, OTJCIbHBIC CTaMM KOTOPOM He OTIMYAaIOTCH OT HOP= 
MaJIbHO I1poTeKatollero mpomecca (°, 5). I]pu cpoem ecrecTBeHHOM NOOxKeHHH 
pereHepupyiollad KOHEYHOCTh BCerfa oTMYaeTCA cBOel UeTLIPeXUIeHUCTOH 
JanukKOW OT HOPMaIbHOM NATHUNeHNCTOH ('°); Mp TpaHCcMiaHTaluM KyAbTM sane 
Ka Ha pereHepaTe TakxKe BCerfa veTbIPexueHucTaa. EMHcTBeHHOe pasmuuMe 
3aKMOUaeTCA B TOM, UTO PereHePHPOBAaBIIAA Ha TPaHCIaHTHpOBaHHOM KYyJIbTe 
KOHEUHOCTb TOHbIUe, YEM HOPMAJIbHad, B TO BPEMA KaK IPH OOHIHHOM pereHepa- 
uM sTOrO He HaOwoJaetca. Ha cpesax MOXHO BHJeTb HeLopasBuTue MyCKy- 
JaTy ppl. 

{Ip mepecatke KybTH KOHe4YHOCTH Ha CHMHHY!0 MoBepxHocTs (cepusz 6) 
IPWKUBJICHHe TpaHCciaHTaTa yaerca serko (60% cay4aes), KyIbTA IMHAeT 
OAHOBPEMEHHO C PeLHMMeHTOM, Kak STO HM CleyeT OMUMAaTb, HCXOMA U3 TOpMO= 
HaJIbHBIX TIpeACTaBeHHH O MpPHuMHAaX JIMHbKU (°), KyNbTA OCTaeTCA %KHBOM Ha 
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DTA2KeHHH BCeH MOCMeRyrouleli 2%KH3HH HaCeKOMOFO HM HOBTOPHO, CHHXPOHHO 
MM, JIMHAeCT, HO HUKOra He aeT Ha CBOEM JMCTAJIbHOM KOHIle B O6aCTH BepT- 
Ira pereHepallu KOHeYHOCTH. CreqOBaTebHO, AIA perenepalun KOHeuHOCTH 
POXOJMMbI He TOMbKO MOTEHUMAIbHbIe BOSMOXHOCTH PMMOJEPMbI, HO MU KaKkue- 
[pyre ycloBua. 

|Cepuu a 4 6 B NocnekyiouMx OMbITaX OBIIM HCNONb3OBaHbI KaK KOHTPOsIb 
H AHaJIOPMUHbIX KCCHOMJACTHYeCKUX TpaHcnianTalnuh (cm. Ta6l. 1 — ce- 


Laorwnwa 4 


feHepalusa KoHeuHOocTeH y Carausius morosus Br. u y Sipyloides sipylus W. npu 
TpaHchwanTalwua Ha Carausius morosus Br. 


cs : B Tom uucse 


TpauciwauTaT 


Bcero one |M3 Hux Npuxusca 


IlpousBehenHaa onepauua PUpoOBaHo BbI- |TpaHcnsaH- 
2K HJIO TaT He 

puxHsIcA | 6e3 pere- | c pereHe- 
Hep allun pamuen 

KOHeUHOCTH|KOHCYHOCTH 


CANE ZUUSTS. MAOIFO GMS [ie 


Tpancnaanralua KYyJIbTH B ee HOp- 
| MaJIbHOe TloslowKeHHe Ha TpyHbIe 
CePMeHTbI 40 49 Dy} 5 12 
TpancianTalua KYIbTH Ha Jopcavb- 
HY!IO MOBEPXHOCTb 3aHer py AHO" cer- 
[|  menta : 35 21 3 18 ox 


Siepayaonderaist p ysl tsk We 


TpaHcnanTauua KyibTH S.sipylus Ha 
MecTO KOHeuHOCTH C. morosus 


TpaHcnaHTalua KymbTH S. sipylus a7 13 3 8 2 
Ha JOpCabHYIO MOBEPXHOCTb 3aHe- 
rpymHoro cermeuta C. morosus a2 28 12 16 — 


WM 6 4 2). Carausius morosus Br. 30ecb HCNOMb30BaICA JIMUIb KAaK PellMMHeHT, 
MOHOPOM CJIYXKHI [pyro TponwueckHH acdpHkaHCKHH BU nalmouHHKOB — 
yloidea sipylus W., BpriBeqeHHBI 3 AKU, MOMYYeEHHbIX MHOIO B sabopaTo- 
u mpod. B. Hoccomneca (B. Possompes) B Ilapuxe, KoTOpoMy 4, NOMb3yACb 
yudaeM, BbIparKato CBOIO OarosapHocTb. OTOT BUY OTHOCHTCA K Apyromy mog- 
eictsy — Bacterinae (B TO BpeMaA Kak Carausius morosus Br. orHocuTca K 
jicem. Bacunculinae) u oTmwuaetca, mpexkye Bcero, pasBHTHeM KpbluIbeB. Cpo- 
| M@XK Ly JIMHbKaMM y OOOMX BHAOB IpHMepHO OfMHaKOBEIe. HopMasibnasn pe- 
Hepauua KOHeuHOcTeH y Sipyloidea sipylus W. npoucxoquT TaK xe JerKO, 
K Hy Mepsporo Bupa (°). 

O6pamjaer Ha ceOA BHUMAHHe, BO-NePBbIX, (aKT NPMKUBJICHHA TPaHciiaH- 
a B CepHAX 6 H 2, HECMOTPA Ha OTCYTCTBMe OM3KOrO pOscTBa Mexy OOoL- 

BUaMH; TPaHCIaHTaTbl JIMHAJIH OJHOBPeMeHHO C PeMHMMeHTOM, y HeKOTO- 
I 9K3eMnIApOB 3—4 pa3a. Bo-BTOpbIX, pe3yJIbTaTbI OOCHX CepHit COBepLIeH- 
aHaslOrMvuHbl CepuAM a UO: IP TPaHClaHTaluu KyJIbTH Ha CBOHCTBeHHOe elf 
cTO, XOTA MU Ha Apyroli BUA HaCeKOMOTO, BO3MO2%KeH PereHepallMOHHbI Mmpo- 
CC; MPOWCXOJUT OH, OHAKO, pexKe H MeHEee COBEPIIeHHO, 4YeM MPH romomnsmactTu- 
ckol Tpancnmantauun. Tipu nepecayke KysIbTH Ha JOPCasbHY!O MOBePXHOCTh 
reHepalMaA KOHCYHOCTH CTAHOBHTCA HEBO3MOKHOM (cepHsA 2). 

O6a pereHepata B CepHu 6 ObIH OUeHb HeOObIIOM BeIMUMHb!, C HeACHBIM 
CUJIEHEHHeM HM C pe3KO YTOHYCHHOM KOHeYHOCTHIO BCJeACTBHe HeLOpasBUTHA 
ICKY MaTY ppl. 4 

Onpithl, TakKuM OO6pa3s0M, NOKasau, YTO KaK MPH FOMOMMACTHYeCKOH, Tak 
IIpH KCeHOMMACTHYeCKOM TPaHCIaHTalHM KYJIbTH KOHeYHOCTH pereHepalluA 
era 3aTpyHeHa, CBA3aHa C HeOPasBUTHEM MYCKyJaTYPbI, a pH NepecasKe 
COBEPIeHHO UyxKyl0 Win Hee opcabHy10 OOMacTb BOOOMIe HeBOSMOXKHA. 
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Y Tapakaa pu TpaHciaHTalun KyJbTH B OOACTb NepeqHecnMHKU (*) perene. 
pallua Mpoucxosuia, XOTA Opiwia MeHee COBepUIeHHa, YM HOPMAJIbHaA. 

B uem BeposTHad MpHdHHa 3aTpyAHEHHOCTH pereHepallun B YCJIOBMAX TpaHe 
[laHTawHH KyJIbTH KoHeunocTH? Tlotenyuu runogxepMbl KYyJIbTH, OOpa3ylo- 
ILeHCA IPH aMIYTAalWH KOHeUHOCTH Ha ypoBHe BepTJyro-OeApeHoro COUeHeHMA, 
WOCTaTOUHL! Aid pasBuTMsa Bcei runogepMbl perenepata. MesojepmaJbubie 
yaCTH pereHepaTa HOPMaJIbHO pa3BHBalOTCA H3 CKOMJeHMA HeAUdppepeninpo- 
BaHHbIX KJICTOUHBIX 9JICEMeHTOB, OOpasyIONLUX pereHepallMonHyio Onacremy (*), 
B ycnoBuax TpaHciaHTalun KYJIbTH HapyliaeTcaA POPMUPOBaHHe HMCHHO STOW 
6laCTeMbl, UTO H MPHBOAUT axe B Cilyyae pereHepalluH K OrpaHHyeHHOMYy 
pasBuTMIo MyckysaTyppl. IIpu 9TOM BaxKHYIO POJIb, MO-BHAMMOMY, MrpaeT Ha~ 
pyllienue HopMasbHOH MHHepBalnu. Tlonpirka NouwyuuTb eHeEpBHPOBaHHylO” 
KOHEYHOCTh TapakaHa JIA U3yYeHHA ee pereHepallun OKOHYHAaCb Heyfayeli (*), 
Tak KaK Jake MIpH WesOCTHOM yasIeHuH COOTBETCTBeEHHOTO rpyAHOro raHrJinA 
HeCOBepleHHaA HHHeEPBallMA BOCCTAHaBJIMBaach 3a CUeT COCEAHHX OPIOIHbIxX 
ranraues (3, *). Hefiponpt perehepupyloT y HaCeKOMBIX, BHQMMO, WOCcTaTOUHO 
xopouio (*). SHaveHHe HeEpBHOH CHCTeMbI pH perenHepallHH XOPOINO H3BeECTHO 
a [pyrux rpynn, B TOM 4uCe Asa pakooOpa3sHbIx. Bmecte c Tem, B ye~ 
JIOBUAX UMIMMaHTalMH B MOJOCTb Tea BO3MOXKHO OOpa3s0BaHHe JIMWeHHbIX 
MYCKYJaTYpbI HOFOMOROOHBIX cTpyKTyp (7), PaSBHBaIOWMXCA TOJIbKO 3a CUeT 
runojepmpl. Ilo-BuquMomy, HW Ip TpaHcnaHTawMH runofsepMa KyJIbTH CO- 
XpaHaeT HeOOXORHMbIC MOTeHIMM K pereHepallWH MOKPOBOB KOHEYHOCTH; 
OWHako O6pa30BaHHe HU, B OCOOeHHOCTH, AupepeHuualuA Me3OePpMaJIbHOM 
6lacTeMbl pereHepaTa HeBO3MOxKHA Oe3 MHHepBawuH. Heppy B TpaHcnan- 
THPOBaHHY!O KYJIbTIO MOLFYT BPaCTaTb TOJbKO OT FpYyHbIX YLaHIJIHeB 
pelHNMeHTa H, CIELOBaTeIbHO, B CepHH 6 NpHHasexkaT Apyromy Buy HaceKO-= 
moro. IIpu o6pa30BaHHH OacTeMbI Ha PaHHHX CTaMAX OHA, O-BHMMOMY, H30- 
MoTeHTHa (°); MOSTOMY NOBOPOT KYJIbTH He BIMAeT Ha HalpaBseHHe pereHepata. 


SoonornyuecKHit HHCTHTYT Tlocrynuao 
Axkajemun Hayk CCCP 4 VII 1959 


WMTMPOBAHHAA JIMTEPATYPA 


Jl. H. Kuuxkxuun, JAH, 48, Ne 7, 555 (1945). 2? WT. M. Ultretu6epr, Sxutom 
o6osp., 31, 450 (1951). 3D. J. Bodenstein, Exp. Zool., 123, 209 (1955). 4D. & 
Bodenstein, Exp. Zool., 136, 86 (1957). © Gj) Heldmann, Roux Arch. (im 
852 (1929). § M.C. R. Lecamp, Ac. Sci. Paris, 211, 302 (1940). %*S.J. Kopem 
Exp. Zool., 37, 15 (1923). 8O.-.Z. Pilugfelder, Wiss. Zool., 152, 159 ((94@m 
°B. Possompés, Proc. XV Intern. congr. Zool., 1959, p. 497. 1° A. Voy, Bul 
biol. France et Belgique, 86, 449 (1952). 7 
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Woxrnzage Arkagemun nayx CCCP 
| 1959. Tom 129, Ne 3 


IMBPHOJIOLH A 


H. B. MOMOBA-JIATKHHA 


O PA3BUTHH BHJIOUKOBONM (3OBHON) DKEJIE3bI 
B IMBPHOHAJIbHOM TEPHOJE Y 4EJIOBEKA 


(IT pedcmaezeno akademuxom K. H. Ckpnbunoim 6 VIT 1959) 


O pa3sBHTHH BHJIOUKOBOM > KeJIe3bI HMeeTCH JOBObHO OoraTad HTepatypa. 
A], paOoT nOcBAIeH H3y4eHHio ee HHHEPBallHH, KpoBocHaOxenua (°, 7) u_ pas- 
THA y NTH, MJIEKONMTAIOWIMX Uy WeTel pasHoro Bospacta (4, 7, °); 6bia usy- 
2Ha THMOBaA aHATOMHA BHJIOUKOBOH xKevlesbl (7°, 1”, 1%), uccMeqOBAaHbI BOIPOCHI 
> cekpemun (3), dopMooOpa30BaHuA HM THuCTOreHe3sa y YeNOBeyeCKHX NOOB 
‘, ®, 7, 14) u B dbunorenese (*). 

OHakO HECMOTPA Ha JOBOJIbHO OOMbIUICe KOMMYECTBO PaOOT, NOCBALLCHHbIX 
poeHuio Hu PopMooOpa3z0BaHHIo XeNe3bl, AO CHX NOP HET OMUCAHHA PasBUTHA 
: Ha PaHHHX IMOPHOHAIbHbIX CTAMMAX Y YeNOBeKa. 

Hactosijaa pa6ota mpoBpofusiach mytem usyyenua 10 smMOpvonoruueckux 
€30B YeJIOBeYeCKHX JMOPHOHOB OT Y Jo 50 MM AHHOM HW NpenapaToB mIOL0B 
3HbIX BO3PaCTOB, BIVIOTb JO MOMeHTa pox eHHa. Bbw WCMOb3OBaH MeTOR 

ACTHYCCKOH PeKOHCTPYKUMM, KOTOPbIM H3POTOBJIAJIHCb BOCKOBBIe MOI 
JOUKOBOH xKeesbl. Jia uccuieqoBaHua CopMoOOOpa3s0BaHHA > xKee3 MOOR 
ylee 1103 HHX BO3PaCTOB IIPHMeHAJIMCb Me€TOJbI AHATOMMYCCKOK penapOBKH, 
(TaKxKe OKPaCKH Cpe30B TeMaTOKCHJIMHOM HW 303HHOM. 

Samayel UCCIeAOBaHUA ABIANOCb U3yYeHHe M3MeCHEHHU COpMbI, aHAaTOMMUE- 
KOTO HM THCTOMOrMYeCKOrO CTpoeHHA M TONOrpaPHu BUMOUKOBOH xeNe3sbl — 
Le OT paHHUX CTA BIOTb JO MOMeHTA pox eHUA. 

Han6ouee paHHiolo 3aKsalKy BHJIOUKOBOM 2Kee3bI MbI BCTpeyaemM y 3MOpHO- 
op 9—13 MM JVIMHOH, OHA pacnonomeHa KayalbHee HM JaTepadibHee 3a4aTKAa 
HTOBUAHOM WM UMeeT WapOBHAHO-OBaIbHy!O cbopmy. Muxkpockonuyecki B 3TO 

€MA OHA COCTOMT M3 OOMbIWOrO KOMMYECTBA MEIKHX OKPYFbIX KeTOK. Apa, 
aliMJICHHbIe OYCHb Y3KHM OOOAKOM MpOTOMMAa3MbI, MpuserawT Apyr Kk Apyry, 
pasyaA MOTHbIC KJI€TOUHbIE KOMIIJICKCbI, PaCMOORKEHHbIe TO MpOMOMbHO, TO 
onepeuHo. Y 9MOpMOHOB paHHHX CTaqul 3aksayka *KeNesbl UpescTaBsena Tpe- 
(A 3auaTKaMH WapooOpasHok OpMbI, PacNOMOXKeHHbIMM BEHTPaJIbHO OT JbI- 
aTeIbHOH TpyOKH, B BbIeCMKe, OOpa3s0BaHHOH 3akslaqKOH OyyuleH Tpaxen, B 
OTOPOM elle OTCYTCTBY!OT BCAKHE XPALJEBbIe BICMCHTEI. SauaTKH OH3KO CO- 
puKacarworca [pyr c ApyroM, OfHakO He CJIMBalOTCA Mexy coOol. Y 3apoyEt- 
ei 20 MM JWIMHbI OHM HaXOMATCA Ha BEICoTe VI mewHOrTO NO3BOHKa, HECKObKO 
ue 3akiaqKW cepfila, HW2Ke MeCTa OTBETBICHHA TopTaHu oT rmoTKu. Ulapo- 
JHbIe 3a4UaTKM 2KeJe3bI COCTOAT M3 CKOMJICHHH OKPYIJIbIX AJlep, BOKPyr Kax- 
ts W3 KOTOPbIX 3aMeTHa y3KaxA Momocka mpoTomia3sMpl. Kax yp 3a4aTOK CHa- 


Y2KM OKPYy2KeH HECKOJIBKHMH PAJaMH KJICTOK, KOTOPbIH, TAKUM OOpasoM, Npel- 
aBJIAeTCA Kak Obl HHKAMCyJIMPOBaHHbIM. 

Y smMOpuona 27 MM JWIMHOM 3akayKa BUOUKOBOM xKeesbI MpekcTapsena 
CTLIDbMA 3a4aTKAMM OKPYIJIO-OBaJIbHOH (OPMbI, elle He MOJIHOCTbIO CJIMBLIH- 
Mca Mexy coOoH. )Keme3sa pacmoularaeTca nosaqM MOCTPOeHHbIX U3 NPOXOHI- 
JIbHOH TKAHM KJIIOUMIL MW BePpXHEFO OTJeNa TpyAHHbI, Ha cepflemM, Ha MecTe 
I rpyauoro no3sBonka. Muxpockonuyuecku ona OOpasoBaHa CKOMIeHHeM KPyl- 
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HbIX MY3bIPeOOpasHbIX, OOMbWICH YaCTbIO OKPYTIbIX ACP, BOKPyl KOTOPbIX Ha- 
6mofaetca TOHKHH O6OJOK mpoTomiasMpl. Y 2MOpHoHoB 35 u 37 MM JJIMHOW 
UMeIOTCA M10 [Ba 3a4aTKa BUJIOUKOBOM 2%KeIe3bI, PACHOIOXKCHHHIX Ha HeOOJIbINOM 
paccTrosHun ~pyr oT Apyra (0,02 mm), Mexy OOeCMMHM KJIOUMMAMH, HECKOJIbKO 
be 3akalKu rpyquubl (puc. 1, cm. BKseliky K crp. 617). SayaTKu oOma- 
laioT HeOMHAKOBOM BeIMUHHOH Hu COpMOl, elle OYeHb JasekoH OT NepuHH- 
THBHOU. Bricrymp! BHIOK oTcyTcTByioT. Ha sToH CcTaqMH MOXKHO TOBOPUTb O 
JIByX 300HBIX 2Kee3ax, YXKe MOTeEPABLUIMX BCAKY!IO CBA3b C MECTOM CBOEFrO TIpO- 
ucxO*KeHuad. BprBosuble MpOTOKH pelywupoBaHpl. MukpockonMyecku «ele3a) 
mpesctapixer co6ol o6pasopaHHve, B KOTOPOM He yaeTCA BbIABHTb KJICTOUHBIX 
rpanuu. BuyTpv opraHa Mey ryCTbIMH CKOMNJI€EHHAMH OKPYTVIbBIX KPYINHBIX 
ajlep, OOpasy10llHX OCTPOBKH pa3JIMUHOM BeNMYMHbI UM POPMBI, MOYTH OTCyT- 
CTBYIOT NPOCOMKM COeEAMHUTeIbHOK TKAHH. JlobKH, CBOOOAHBIe Ha Mepudepun, 
CIMBaloTcCA MexKly coOoH BHyTpH oOpraHa, OularojapaA YeMy %*Kelesa Ha 3TOH 
cTawuu WpesqcTaBiseT KOMMAKTHBIM OpranH. 

B BuouKoBoll 2Kesese m020B 50 u 62 MM JWIMHOM TOKO YTO Hatasach Aud- 
cbepenimallua KOpKoBoro H MosroBoro BeulecTBa. Ilepudepuyecku pacnoso- 
YKCHHO€ KOPKOBOE BEILECTBO OKPaleHO 3HaYHTeIbHO Oolee HHTCHCHBHO, YeM 
WCHTPasIbHO pacmolOxeHHOe MO3roBOe. OWHakO B pacmpefeteHuu OGOMX Be- 
WecTB elle HeT CTporoll 3akKOHOMepHOcTH. B KOpPKOBOM BellecTBe TeMHbIe€ Apa 
JIMMOMHTOB YepeyIoTca Cc Oomee CBETMOOKPaICHHbIMM SIIMTeMMaIbHBIMM KJIeT- 
KaMH Cc OylequbIM AMpoM. HaOsmroqaetca Takxe BpacTaHWe KOPKOBOrO BeLleCcTBa 
B MosroBoe. B mocuieqHeM JIMMOMMTHI paciosaraioTcA HeOObIIMMM rpynnaMu, 
a M@XKAY HUM Jlex%KaT KJIeETKH C KPYMHbIMM Apamu. Hauwnaerca npopactanne 
OpraHa TOHKUMM MIpOClOMKaMM COeAMHUTeIbHOH TKaHH, Oarofapa uemMy He 
TOJbKO Mepudepua OpraHa, HO H ero CepAMeBHHAa OKa3bIBaeTCA Pa3fleJIeHHOH Ha 
TOJIbKH. | 

BuemwHaa dopma xxKesespr m10qa 120 MM HeCKOJIbKO OTIHUAeTCH OT TAKOBOM 
y pacCCMOTpeHHbIX Bbillle. Cpacranue Woe WocTuraetT 3fecb OobUIOH CTeMeHH, 
B 3aBHMCHMOCTH OT YerO OTPOCTKH, OOpasyrolllve BUIKY, KOPOTKH, WIMPOKH HU 
TIPOMEKYTOK MEY HHMH BeJIHK; TeO *Kesesbl OONalaeT 3HAYHTeEMbHOK TOM- 
WIMHOW. CHapy2xKH x%Kesle3a Oyrpucta, TO OTpaxkaeT ee MOMbuaTocTb. Ha mpe- 
MapaTaxX ACHO 3aMeTHO, YTO OKPYrvible KPyNHble Apa MO3rOBOro BelllecTBa pac- 
MOaraioTcd He TaK KOMMAKTHO, KaK MeJIKHe€ TeMHOOKpalleHHble (reMaTOKCH- 
JIMH) [pa KOPKOBOrO BelllecTBa, TECHO NpHueraioulue Apyr kK Apyry. CKonse- 
HHA Ajep B KOPKOBOM BellecTBe OOpasyloT Kak Onl HeOOubIIMe OCTPOBKH, pa3- 
JI@NeHHbIe axke BHYTPH JOJIEK TOHKMMA TIpOCIOMKaMM COeAMHUTeEIbHOH TKAHH. 
Camu OJIbKM NPHHMMAIOT JlOMacTHY1IO (OpMy HU, Tak Kak *KeesucTOrO BelllecTBa 
B HHX elle HeEMOCTATOUHO, OTCTOAT Apyr OT Apyra Ha NOBOMbHO MameKoe paccTos- 
Hue. JLONbKM CMBAIOTCA JIMIIb CBOMMH OCHOBAHHAMH, OGpasyA Kak Obl pasBeT- 
BJIeHHOe epeByo (pvc. 2, cM. BKeHKy K crp. 617). 

Kenesa miofa 300 MM AHHOH OONaqaeT ABYMA OAM HepaBHOMepHOH Be- 
auunubl. Jlepat Jona HecKONbKO OobWIe npaBol. Kpepxy o6e Zou yAuHe- 
HbIl, HCTOHYCHBI MH PaCXOMATCA NOM OCTPbIM yrJIOM, OarofapaA YeMy BHIIKa BBI- 
paxena xopouo. Kak No BHelIHeMy BUAy, Tak H 10 BHYTpeHHeMy cTpoeHUK 
*Kelesa HaYMHaeT NpHOAMKATECA K Ae*uHUTMBHOM cdbopme. Vicuesaer Gecnopa- 
MOUHOCTbh B pacipekeseHuu KOPKOBOrO HM MOsroBOro BellecTB. KopKosoe Belle: 
CTBO COCTOMT H3 TyCTO PaCMOO*KeHHbIX MeJIKUX Aep swHMcounTOB. TemHooK- 
PallleHHbIe, IIPeHMyUleCTBeEHHO OKPYyrJIOH GOpMbI, OHH OYeHb TeCHO pacmiowa-: 
raroTca Apyr m0 OTHOWeHHIO K Apyry. KopKosoro pemlecTBa elle 3HauvTebHC 
Sombie, YeEM MOSrOBOrO, XOTA uBpeKa MeCTaMM HaGMOMaIOTCA JObKU, B KO: 
TOPBIX IIPHCYTCTByeT MOB8POBOe BellleCTBO, He MOKPbITOe C Mepudepuu KOpKO- 
BbIM BellleCTBOM. B MO3rOBOM BelleCcTBe 3aMeTHHI TebIla Taccana. On oBombHuc 
MHOTOUNCJeHHEI. B moe 3peHuA NOX CombUIMM yBeM4YeHHeM MuKpOcKoNa Ha6- 
Juofaetca 4—5 Tesell. 

v HOBOPOKMECHHDIX OUVCHb KPYNHat BUMOYKOBaA xKeesa COCTOAMAa H3 JBYX 
Woe PaBHOH BeIMUMHbI. SaocTpeHHble BEPXHHE KOHIbI OGeUX Moe pacxo: 
AMIMCb MO OCTPbIM yrIOM, OOpasya Xopoulo BEIPaxKeHHy!o BuIKy. KpaHno. 
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‘ayaJIbHbI PasMep 2KeNe3bl MPEBOCXOAM MOJOBMHY TaKOrO xe pasmepa ceps- 
a, a WupuHa JocTurana °/, mMomepewHoro pasMepa OTHOCHTEJbHO ellie OOMbIIO- 
O cepa HOBOpOxeHHOrO (puc. 3). 

TakHM 06pa30M, B MPOTHBOMOOXKHOCTh WMTOBUHOM wKeNe3e, 3aKNaKa 
|MJIOUKOBOH ABJIAeTCA NapHOM c caMmoro Ha4yasa. PKene3a pasBuBaetca u3 3 
JM 4 3a4aTKOB, OTBeTBIAIOILUXca OT II] »wxaGepHEIX KapMaHoB. Mopma xKee3bI 
IJIOLOB 3aBUCHT OT CTeNeHH CpallleHua Woe xenespl. IIpu Oombure creneHu 
palleHHA OTPOCTKH, OOpa3syr1olive BUJIKY, KOPOTKH HM TYMbI, Up MeHbINeH — 
exkLy HHMM OOpasyeTca raryOoKaA BbIeMKa, a BbICTYMb!l OKA3bIBaIOTCA JJIMH- 
bIMH HW 3aOCTPeHHbIMH.CJINAHHe 
OMINUX WONeH MmpoucxozuT y | 
MOpHoHoB 40—45 mM. XapaKk- | 
epHoH  ocodeHHOcTbIO +pop- 
bl 3aKaqku 300HOH 2Kee3bI 
aHHUX CTaqMi ABJIAeTCA U3pe- 
$AHHOCTb KPae€B 2Kee3bI, a 
o3sHeH y MOOB H HOBOpOx- 
CHHBIX ee OyrpucTocTb, — 
PH3HaKH, yKa3bIBarollue Ha 
aHHee oOOpa30BaHHe BHYTpH 
axkOW 43 AByx ome MeKUXx 
TOPHUHBIX Boek. JLuddepex- 
‘MpOBKa KOPKOBOrO HM MOS3ro- 
,0OrO BellleCTBa HauMHaeTcA y 
O7,0B 60 MM JVWIMHOH, XOTA UX 
aseeHHe B STOT TepHoy ele 
<paiHe HeACHO: KOPKOBOe Be- 
JeCTBO IIPOHHKaeT B MO3rOBoOe, 
aOmrofaetca HU oOOpaTHoe — 
POHHKHOBeHHe MOSTOBOrO Be- 
ecTBa B KopKoBoe. HuKkakon 
UrpalMu JMMOWMTOB B 3a-  Pyc, 3, Bumouxopaa 2Keme3a HOBOpoxeHHoro § (J). 
WalKY 2WeNe3bl U3 OkpyxKato- 2— mpapoe Jerkoe, 3 — cepmle 
MX TKaHelt He HaOsIOJaocb. 

J€TKH BUIOUKOBOH Kee3bI 

OCTeEHeCHHO MeJIbUaIOT H MpeBpalllaiorcA B MMMOWMTHI OKpyrsiow copmpr. Y 
JIOMOB KOJIMYeCTBO KOPKOBOrO BelleCTBAa B 300HOH > xKesese Mmpeobsalaer 
al MO3roBbIM. Jlumb B KOHILe 4 MeC. 2MOPHOHATIbHOH 2%KH3HH O6a BellecTBa 
CHO OTTpaHuuuBaroTca pyr oT Apyra. Teabua Paccaia BiepBble NOABMAIOT- 
‘1 y moj0B 200 MM AIHMHOH. 

Heo6xouMo OTMeTHTb, UYTO Ha PAHHUX CTAaLMAX WIMTOBHAHAA WM BUOUKOBAaA 
Kele3bl OOHAPyXKUBAalOT OosbuIOe CXOACTBO cTpoeHHA. OGe mpeycTaBAIOT Co- 
OH MVIOTHBIC SMHTEMMAIbHbIe Tea, COCTOAILHE H3 KJIETOUHBIX TH2KCH WM OCTPOB- 
OB, AHACTOMO3HPYIOWIUX pyr C APyrOM H OTMeseHHbIX Apyr OT Apyra ToHYaH- 
UMMM TpoclowKaMu MeseHXuMbI. WPopMooOpas0BaHHe BHJOUKOBOM 2KeJIe3bI 
[auMHaeTCA PaHbile WMTOBUAHOM. OHakO UWMTOBHAHAA xKele3a K Hauadly 
}MeC. 3apOJDUINeBOM 2M3HH JOCTHraeT MOMLHOFO PasBUTHA TOra, Kora 300HaA 
ie He MpescTaBsAeT eEMHOTO OpraHa, a COCTONT M3 AByX 3aklaqoK. Y m10L0B 
TOPOH NOMOBUMHEI YTPOOHOM %KH3HH WLMTOBUAHAA 2Kee3a OTHOCHTebHO yYMeHb- 
WaeTCA B CBOMX pa3Mepax, B TO BPeMA KaK BHMOUKOBaA, HaOOOPOT, YCHJIeEHHO 
acTeT H K MOMeHTY POxJeHHA pelcTaBAeT COOOK OONbWOH MaCCHBHBI Op- 
aH, MPeBOCXOAAMMH MO pasMepamM nomoBuHy cepAua. IlapnHocrh ome mMTOo- 
WHOM r*KeesbI NpelcraBAneT coOOM BTOPpHYHOe ABIeHHe. BusoukoBad xeesa 
Camoro Hauala 3aKlafprBaeTca Kak MapHbilt opran. B JambHeluiem ee Jou 
ONHOCTbIO CpacTaloTca pyr c APyroM, CBA3b Mexy HAMM OCyIecTBIAeTCA 
PH MOMOMIM pHIXIOM KNeTUaTKH. TucroreHeTM4eckHe H3MeHEHHA B IWHTOBUI- 
OM xKee3e€ MPOABJIAIOTCA PaHbille, YEM H3MeHAeTCA 9MOPHOHAaMbHaA chopMa 
prana. B BunouKosoli xeme3e HaOmORaeTcaA OOpaTHoe saBeHHe. JLudpdepenin- 
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PpOBKa KOPKOBOrO H MOSPrOBOrO BelleCTBa MPOHCXOAMT NO3sTHee, YEM CJIMBAatOTCH 
B OHH OpraH o6e JOH xKee3bI. 


ActpaxaHCkHl MeJ/HIKMHCKHH Ilocrynusio 
HHCTUTYT 4 VII 1959 


WHTHPOBAHHASA JIMTEPATYPA 


1 il, 7. Paayectsau, Crpoenne 306H0l xee3bl B CBETe SKCIICPHMEHTAJIbHOrO aHalH3a, 
M., 1949. 2? HW. K. Tam6ypues, Iuctorenes 306n0h xenespi, JLucceptauna, M., 1949. 
3 A. A. 30puuHa, Tp. Woxescxoro rocyfzapcTBeHHOoro MeAHIMHCKOrO HHcTUTYTA, 6, M2KeBcK 
1948, ctp. 127. *H. ®. Kameuxko, OnuTenui sveroBeyeckoro XOpuHona H ero pOb BH 
cToreHese mocsenza, Tomek, 1896. 5H. A. Ky pawmos, Tp. Jlarecrayckoro Me. HHCT. 
Maxau-Kama, 4, 1948, crp. 59. ® H. B. Jiu xauesa, Beubl muTOBH_HOH H 306HOM wKeTe: 
yenopeka, JI., 1949. “M.C. MuuKkesBuu, Mopdonornueckne u dyHKUHOHaIbHbIe MO 
Ka3aTeJIH AKTHBHOCTH rHumodu3sapHO-THpeoHAHOrO KOMMVIekca B SMOpHoreHese NTH H MJIeKO 
mutTaiomux, M., 1949. 8 B. UW. ys3ukx, BospactHaa mopdosorua wees BHYTpeHHel 
cexpennu, M., 4951. ® H.CoKkowaor, Thymus y uenosexa, 1910, 1° K. X. Tara 
pos, Hayun. Tp. TauKentck. meg. uuct., 1949, 2, ctp. 10. 4B. Unx0oB, BusouKosas 
*Kesle3a H ee naToorua 1, ODM6pHonoruaA HU aHaTOMHA BHIOUKOBOH x%xeNesbI, PocToB-Ha-Jlony 
1926. "J. Hammar, Arch..Anat., 81 (1907). % J. Hamm az, J. Anat., 43308 
201 (I9It); “= W.-H is, Arch Anat:, 5, 421 (1886): 
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Morsagn Axagemun na'yx CCCP 
1959. Tom 129, N 3 


TMAPA3HTOJOLHA 


E. J. JOFAGEB u B. P. BPYCKHH 


O YTHUCTOJIOTHYECKHX H3MEHEHHAX KMWIEGHHKA 
AOMAMWIHHX YTOK NIPH WHHBASHH CKPEBHSA 


POLYMORPHUS MAGNUS SKPJABIN, 19138 
(JT pedcmaeaeno akademuxom K. H. Cxpabunoim 6 VII 1959) 


IIpu napasuTupopanun cKkpeOun Polymorphus magnus Skrjabin, 19138 
WiueuHHKe JOMAWIHHX WH JMKHX yTOK xOOOTOK Mapa3uTa riyOOKO BHespsAeTcA 
CTeHKY KHIIKH, BMJIOTh JO Hapy2KHOFO MbIIWeyHOrO cOA. OfHaKO jlaxKe mpu 
MHTEHCUBHOM UHBasHu (300—600 sksemnuapoB), KOrga cM3uCTaA OpIBaeT Tyc- 
rO NOKpbiTa TelaMH CKpeOHeH, BUJHMbIX MaTOJOrM4YeCKHX W3MeHEHH CM3H- 
sTOH OOOJIOUKH KHIUIeYHHKa He OOHAPYKUBAeTCA, KPOMe HEOObIINX NOBpexe- 
iM B MecTe HenocpeCTBeHHOTO BHeApeHna napasuta (*). B. VW. [lerpouenxe(') 
yKa3bIBaeT Ha OTCYTCTBMe WIM JIMUIb cla60e MeCTHOe TOKCH¥eCKOe BO3Iel- 
TBHe llapa3uTa Ha HX TKaHb, HOCAIIlee XapakTep TpaBMaTM4eCKOrO NOBpexse- 
Wa. 

TpylHO JomycTuTb, YTOOb! Np MHTeCHCHBHOH MHBa3MM OpraHv3M XO3AHHa 
CTaBaJICA HHIMPepeHTHbIM MO OTHOMEHHIC K BO3MeHCTBMIO MapasuTa. Bnmecte 
TCM, BbIPaXKCHHAA 3all[MTHAaH peak OpraHv3Ma XO38AMHa MpenATCTBOBaNa 
bl CYIN€CTBOBaHHIO Napasuta. B HacToselH paOoTe MbI NpeANpHHAIM NOMBITKY 
HCTOJOPHYeCKH M3YYHTb Me2KBUOBbIe BSAMMOOTHOLMCHHA B AHHOM KOHKpPeTHOH 
ucTeMe llapa3HT — XO3AHH C WesbiO BHIABJICHHA TeX TKAHEBBIX ajlanTalui, 
OTOPbIe MOSBOJIAIOT CYUleCTBOBaHHe KaK XO38HHHa (yTKa), Tak HM Mapa3uTa 
ckpe6us). 

VM3pecTuo, 4TO alanralluu, ABIAIOULMeECA MpOLyYKTOM neropHu Bua, pasBU- 
WCb B Mporecce ero 2BOJIOMMH Np yYacTHH KJIETOUHIX HM TKAHEBLIX CTPyKTYyP 
CONMPOBOKMaIuch TyOOKUMM PYHKUMOHAIbHBIMM HM MOpPoslorMyecKMMH 13- 
eHeHHAMH (°). 

Jia uccneqOBaHuaA HaMu ObvIM B3ATbI KMUICEUHHKH M€KHHCKHUX YTOK, HH- 
CHCHBHO 3apaxKeHHBbIX CKpeOHaMH Polymorphus magnus. @uKcauua mpous- 
Ofuacb B *KHIKOcTH BysHa, cnupTom-cbopmamHHom uv 10% HeuTpambHbIM cop- 
anuHoM. VM3roroBAAIuCh CepHHble Cpe3bl KHMICUHOH CTeEHKH U3 yUaCTKOB JIO- 
allM3allMuv MapasuToB. Oxpacka cpe30B MpOM3BOAMIacb TeMaTOKCHIMHOM Kap- 
auuv — 303HHOM, reMaTOKCHIMHOM Opsuxa, no Mansopu u mo cnocoby Pénb- 
eHa. 

IIpu usyseHuu y4acTKOB HeMOCpeACTBEHHOLO COMPHKOCHOBeEHMA KYTHKYJIAP- 
oro MOKpoBa CKpeOHA C BOPCHHKaMH KMIUeUHHKa OpocaeTca B Twla3a BeCbMa 
HTepecHad OCOOCHHOCTh, a HMCHHO: PaspyWIeHHIO MOABepraerca JIMUb y4acTOK 
MHTeIMAaIbHOM BLICTHIKH, HeMOCpeCTBEHHO MpwHierawujwi K KyTMKyuJe, TOr- 
a KaK Ha MpOTHBONOOMKHOM CTOPOHe BOPCHHKH SMMTeIMH, Kak MpaBMlO, COXx- 
ausetcn. Mnorga 2HTeMasIbHble KJI€TKU BOPCHHKH OKOJIO MapasuTa COBepleH- 
© ucuesaioT, H KYTMKYJIAPHbIM NOKPOB CKpeOHA NPHMexKUT NPAMO kK COeAMHU- 
PIbHOH TKAaHH COGCTBeHHOM O6omn0uKH cusucToH (tunica propria), Kak 9TO 
oKa3aHo wa puc. |. MuTepecHo To OOcTOATeIbCTBO, YTO Ha rpaHulle coeqHHU- 
relbHad TKaHb — KyTHKysla CKpeOHA MOO BOBCe He BOSHHKaeT COeAMHNTEJIb- 
OTKAHHOM Kalicysbl, MMOO nocielHAA NpesctraBmena 1—2 cnoaMH pbIxXsO MexKa- 
ux duOpoOacTHYeCKUX 3IeMeHTOB. ONMCaHHble KaPTHHbI LaloT BO3MO%KHOCTH 
PuUTH K 3aKJIOUCHHIO O TOM, UTO BOSelicTBHe NMapasHTa Ha CIMBHCTYIO KuIe4U- 
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HHKa €CTb He MpOcTO MexaHHueckoe pasapaxeHne, a OMOMOTMYeCKOe B3AMMOO! 
HOWeHHe, IPH KOTOPOM, HECMOTPA Ha paspyllleHve YaCTH SMMTeMMANbHOrO IC 
KPOBa,BOPCHHKa COXpaHsAeT CBOIO (PYHKILMIO H B TO 2Ke BPEMsA HENOCPeACTBEHHBI 
KOHTaKT CKpeOHA C COCMHUTeIbHOM TKAaHbIO OOecreuMBaeT LO HEKOTOPOH CTE 
leHH accHMMJIATOpHy!0 dbyHKuMIO napasuta. Ilo-BuyuMOMy, 9THM MOxXxHO 0ObS 
CHHTb COXpaHeHve (PyYHKWMM CJIM38HCTOH KHWIeUHHKa YTKH JaxKe MpH UPe3Bbl 
yaliHO HHTCHCHBHOM HYHBa3HH. COXpaHHBUIMMCA SMMTeMA BOPCHHOK YaCTO HME 
eT Oolee KPYMHbIe KeTKH (COCTOHHMe BUKaPHOM runeprpowuy). 

Heckoubko riyO.%xKe, y OCHOBAHHA BOPCHHOK, T. €. B ydacTKax, re Ocyile 
CTBIAeTCA (PHKCalMA XOOOTKAa CKpeOHA, CHB8HCTad OOONOUKAa MOBpeKleHa He 
CKObKO CHuIbHee. MuorouncyieHHble KPIOUbA, BHEAPASCh B SMMTeMK, NPOHH 
KalOT JOBOJIbHO TlyOOKO B COeAMHUTebHY!IO TKaHb. IlocneqHAA MHDUILTPUPO 
BaHa 903HHOPWIbHBIMM JelKouNTaMu (puc. 2) M KeTKaMH Tua MOMMONAaCTOB 
B mecTax COMPHKOCHOBeHHA C Mapa3HTOM TOHKaA COCAMHUTEJIbHOTKaHHaA Kall 
cya uacro ruanMHusupoBaHa. Takum o6pa30M, HavOo/bilee NOBpexkJeHH 
CTCHKH KHIICUHHKA MbI HaGOwIOJasH Kak pa3 B TOM yUaCTKe CIM3HCTOM, KOTOPBII 
(YHKWMOHAIbHO HTpaeT MeHbILYIO POJIb. 

Korga xo6oToK cKpeOHA TpOHHKaeT JO Hapy2KHOTO MBIWIeEYHOFO COA, Wacti 
Kploubes (puKCHpyeTcH HemocpescTBeHHO B TocieqHeM. Ha rpanume mex 
MOKPOBaMH CKPeOHA HM CIOeM TyIaKOMBIILMeYHbIX KJIEeTOK BOSHUKaeT TOHKaA Coe 
JMHUTeIbHOTKaHHad Kalcysa (puc. 3), cocrosilaa us 2—4 coeB BepeTeHO 
oOpasubix (bu6poOmacToB, pacnOMaraiouluxcaA MapaleIbHO Apyr Apyry (puc. 4) 
Takue (buOpoOmactat OT PiaXKOMBILICUHbIX KJ€TOK OTMMUAIOTCA JIMWb Soule 
TEMHOOKPAalMBalollMMucA Apamu. Orjembuple tuOpoOmacTH! OOHAapy2KHBalIo 
2—3 Apa, pacnosararouluxcA WeNOUKOH; MHOTa BUHbI AMMTOTHYeCKNe Tepe 
IWHYPOBbIBAaHHA TEMHOOKPaleHHbIX sep. | 

IIpu cpaBpHenun du6po6sacTHyecKux 3JIEMeHTOB C vlaKOMbILUIeYHbIMU 
30HE BHeEPeHHA XOOOTKA Mapa3uTa yaeTCA HaliTU OTJeJIbHbIe BePeTeHOBHIHBI! 
KJIeTKH C AL PaMH, MMCIOULMMH NepexOAHbIM Xapaktep. Kak mpaBMio, Manon 
(pepeHUMPOBaHHbIX KJIETOK COCHHUTeJIbHOH TKAHH B 9THX MeCTAX BeCbMa He 
3HauHTeIbHOe KoMYecTBO. TlocneqHHe MOryT ObITh HUCTOUHUKOM cbu6pobmacTH 
YeCKHX SJIEMCHTOB B 30HE COMPHKOCHOBEHNA C Mapa3suToM. MopmMupoBaHue TO 
KOM KalIcyJIbl MexK Ly TEJIOM CKPeOHA H MYCKYJIbHOH OOON0UKON KHUIKU, C OHO! 
CTOPOHbI, cnocoOcTByeT aKTHBHOH (uKcallMH cKpeOua, OOecneunBaA J.MHAMMK 
KPlOubeB, a C APyroH — He NpensaTcTByeT MepNcTasbTMYeCKHM COKpallleHua 
MYCKYJIbHOM OOOJOUKH KHIUIKH. 

OnucaHHble HAMM H3Me€HCHHA CTCHKM KHUICUHHKAa YTKH Mp MapasuTHpoB 
HMM CKkpeOux Polymorphus magnus MbI paccMaTpHBaeM Kak FHCTOJOrM4eCKH 
aflanTaluu, oOecneyMBalollHe Kak (PYHKIMIO KHINeYHHKa XO3AMHAa, TaK M Cy, 
ULeCTBOBaHve mapa3uta. 


| 
Kemeposckuit rocyapcTBeHHbIli . Hoctynuo  ! 
Me] MILHHCKUM MHCTHTYT 4 VII 1959? 


IMTHMPOBAHHAA JIMTEPATYPA 


1B. U. Werpouenxko, Axkantonedanst (ckKpe6uu) JOMalIHuX WH AMKUX 2KHBOTHBIX 
2,1958. * H. Jl. Tep6uabeKxunit, Apx. anar., rucron. u smM6puon., 33, Ne 2, 14 (1956) 
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Puce. 1. ®parmenT yuactka npuwieraHHa Tela ckpeOHA 
K BOPCHHKe KHWe4YHHKa, /—2NHTeIMH BOpCHHKH, 2— 
COC¢AHHHTeIbHaA TKaHb (tunica propria), 3— KkyTH- 
Kyla CKpeOHA, MpHsexkalllad HenmocpefscTBeHHO K 
COCMHHHTeIbHOH TKaHH. Muxpodoto, TemarokcuHH— 

903HH. YBen. 360 X 


c. 2. Jo3uHOpubuad WHHDHILTpPalHA cHM3H- Puc. 3. Yuactok BHegpenua xoOoTka cKpe6uA B 
OM O6o0UKK B MecTe @uKcalMH ckpeOua. Hapy2KHbIM MbIMWeUHBIN COM KHWeYHHKa. | — TOH- 
— NOKpoBhl ckpeOuaA, 2— CoeqMHHTeIbHaA Kad COCMMHHTeCIbHOTKaHHAaA Kalicya, MuKpodoro. 
(aHb, HHDHIbTPHpOBaHHadA  903HHOHaMH. TemaTokcuaHH —903HH. YBeu. 120 x 


“ukKpodoto. lematoKcuuH—303HH. YBem.800 


Puc. 4. YuactoK BHeyqpeHua xoOoTKa cKpeo- 

HA B HapyKHbIt MbIWeYHBIH COM KHIUWeUHH- 

ka. 1 — du6poOnacTuyeckHe 9JIeEMeHTHI Kall- 

cybl, 2— pa3pe3 KYyTHKYyJIApHOrO Kpio4u- 

Ka. Muxkpodoto. TemaTokKcuIHH—93O03HH. 
Ysen. 280 X 


JIAH, vr. 129, Ne 3, Jlorayes u Bpyckuu 


Jloxxayn Akagqemuu nayr CCCP 
1959. Tom 129, Ne 3 


ITAPA3HTOJIOTHA 


P. E. HAKMTHHA 


ABJIEHHE KAHHMBAJIM3MA Y KJIEWIEM 
ARGAS PERSICUS (OKEN) 1818 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoeckum 18 VII 1959) 


PaOoraa B TeyeHue pxaya ner (1955—1957 rr.) c knemjamu Argas persicus, 
bl CMOIIM HaOs0faTb y HUX HHTepecHoe ABNeHHe. Mpi OGHapyxuIM HalM4e 
HUX KaHHHOaIH38Ma, HO He B THIMMUYHOM ero POPMe: MPOUCXOAUT JMUIb YaCTHY- 
Oe BbICACbIBAHHe COep%KHMOFO KHIVeUHHKA WAM TeMomMM@bI 2%epTBbI. Takoe 
ipBneHvue H. J. UeO6orapesuy (“) Ha3biBaeT OMOBAMMMpH3MOM, WIM BHYTPHBH- 
OBLIM MapasuTu3mMoM; B. H. Bexsiemumes (1948 r.) paccmarpuBaeT ero Kak 
YAHMeCHT SHTOMO(arHu, CyLECTBOBaBIel y MpelKOB apra3ul. 

B muTepatype nepBpie COOOMIeHHA O NOAOOHOM ABJICEHHM y KsleljeH cem. Ar- 
,asidae Mpr Haxoqum y E. H. Ilapnoscxoro (7), 3arem aBIeHHe KaHHMOaIN3Ma 
spo onucaHo A. H. Cxppinunk (°) y Ornithodorus verrucosus, II. A. Merpuiue- 
ou (*) y O. papillipes. Ilo qanHpm M. B. Tocnenopoii-Lrpom (*), apmenue KaH- 
iMOalH3Ma HaOsliofaeTcaA y pAJa OpHNTOZOpHH (HanpuMmep, y Alectorobius 
sperus, Al. turicata, Al. talaje, Al. parceri u Al. coniceps). Y kmemeti ce. 
xodidae kaHHHOamu3M HaOmtofana E. A. Kostomxuna (') — equHcTBeHHbIit 
ayual MpucacbiBaHuA romofxHoK camKu Boophilus calcaratus k HamuTaBulelica 
aMkKe TOro xe BHla. 

Il. A. [lerpumesoi (*?) skcnepHMeHTadIbHO OKa3aHa BO3MOXKHOCTb MaccH- 
OBaHHA CMMPOXeT KeUleBOrO pekyppeHca OT KwJellla K Kelly NpH NHTaHHN 
CTEPHJIbHBIX» KJIelleH Ha 3apaxKeHHbIX CbITHIX KellaX WH HaoOopoT, MHHYA 
praHu3M TelmsoKpoBHoro x»xuBOTHOrO. IIpu sTOM CHMpOxeTHI He TePAIOT CBOeH 
upyseutHocTtu. Apropy yflamocb TaKHM MyTeM NOjepxKaTb WTaMM cmMpo- 
et «I]*» GOonee ABYyX ser. 

B mpomecce Hamel paOoTp c Kmemamu A. persicus Hamu Oblwlo OTMe4eHO 
OpMOSAIlee BIIMNAHHeE HU3SKUX TeMMepaTyp Ha AKTMBHOCTb 39TUX Kelle NpH UX 
<opMieHun. TomoWHble KJIeMIM, COepxKaBINecA B 3HMHEe BPpeMA TIpu Temmlepa- 
ype 8—10°, mpu KopMjeHHM HX Ha KypUlle COBEPIIeEHHO OTKA3bIBaJIHCb OT IIpH- 
ATMA mMmM. Ecau HeKkOTOpbie Kell HM NpucacpIBalucb, TO He HafloyITro HU 
WKOra He HaCHIaIMCb Laxke IPH LWIMTebHOM mpeObiBaHuN Ha xo3auHe. Kue- 
U, IpesBapuTesbHO BbIepxKaHHble B TeveHve 2—24 uac. mpH 28°, OKasbIBaJIHCb 
Qulee AKTMBHBIMM H ObICTPO NMpHucacHIBaINCb K Kypule. OHako mpomecc Hacbl- 
I{@HHA KPOBbiO y HUX 3aTAruBasica No 2 uac. u Oosee, TOra Kak B HOpMe B3poc- 
Ibl€ KJI€CUIM HacbililaioTcA 3a 20—30 MHH. 

C HacTylieHHeM BeCHBI TeMMepaTypa NOMeLIeHHH, re COMepxKaINCb KEIM, 
1OMHAIAach Zo 20—24°. C sroro BpeMeHH pH KaxKAOM KOPMJCHHM Kelle Ha- 
MH VM OblIO OTMCYeHO ABJICHHe KAaHHHOamu3Ma y pAa OcOG6eH HUM vu uMaro. by- 
[YUH MOCaxKeHbI Ha KYPHILy, OHH He MPHCaCbIBAIMCb K XO3AMHY, a OTbICKHBAIM 
seGe *KepTBY (Kulellla) H MpvcacpiBalucb K Hel. Uawle Bcero *KePTBOM CTaHOBH- 
IMCb UACTHYHO WIM MOHOCTbIO HaCbITHBINMeCA CaMKH HW HHMI, a Hallayalo- 
ILUMM OblIv CaMUbl. OTH HaOOJeHHA BMOHe CormacyroTca c AanupMyH M. B. Io- 
cnenosol-IIrpom (4), KoTropad TakxKe OTMe¥aeT TIpeoONafanve CaMIlOB cpeyH 
Hanawaiwoluux KeuleH. Hexoroppie KlellH-KaHHvOaJbl He Cpasy HaXOJMJIM CBOTO 
KEPTBY, a HallaylasM Ha HECKOJbKUX Kelle, MPpOKaJIbIBaIM AX XHTHH M MOTOM 
IMIb OKOHYATEIbHO OCTAHAaBJIMBasIHCb Ha H30paHHOM MMM 2%KepTBe. 
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TouuluHa XHTHHOBOrO MOKPOBa, MO-BHAHMOMY, IPH 3TOM He UrpaeT CyLle 
CTBCHHOM pOJIM, TaK KaK XKePTBAMM OKa3bIBaJIMCb KaK TOJbKO 4TO CAMHABLUIM 
HUM@EI, TAK HM CTapple MMaro. XMTHH MpOKaJIIBaJICA B JOOOM MecTe CIMHHOH | 
OprowiHOli CTOpOHbI. O HasIMYMH MpOKOJa JIeErKO MOXKHO OpIIO CyAUTb M0 BBICTY 
natolel B 3TOM MeCTe KalWIM KPOBH (CIM MpOKasbIBasICA KHINeCUHMK) WIM Te 
mMonumdpl. Tlocnequaa Ha BO3yxe 4pe3BbIUaHHO ObICTPO CBePTbIBaaCb, UT 
ABJIACTCA BECbMa XaPaKTePHBIM JIA reMouuMdbl WaHHOrO BHAa KNewlel. OT 
ee OCO6eHHOCTS oTMeyaeT Takxe VM. K. Tepasckul (°), H3y4aBLIMH CBOMCTB 
reMOIMMObI pada aprasuy. | 

KueulaM-KaHHHOalaM He BCera yaeTCA MPOKOJIOTh KHMWICYHHK CBOeH 2Kep 
Bbl H MOOpaTbea MO ero coOfepxUMOrO; YaCTO OHM MOBPeKAaloT TOMbKO XHTHH 
BbI MOKPOB HM cocyT remomumpy. Takve Kulelu JlerkKO OTMM4AaIOTCA OT Hacoca 
WUXCH KpOBM (HH COMepXKMMOFO KHIMeYHHKAa) KeweH CBOeH CBeTIOH OKpa 
Ko. Muorfa Ha OMHy HM TY Ke WKepTBY HallalaioT MO Ba WIM axe NO TPU KI 
ua, KOTOPble MHTAIOTCH Ha Hei, H 2%KePTBa OCTaeTCA %KMBAa. TObKO B OJHOM CII 
yae HaM MIPHWWIOCh HaOm0aTb ruGeb %KePpTBHI (CaMKH), KOTOPy1O Coca TP 
Hump. Hepeqko OprBaeT HW Tak, YTO CaM HallafaroulM KJlell, CTAHOBUTCA 2%Kep 
BO [pyroro, TOT — TpeTbero HT. J. (WO 5 Keel); OOpasyerca Kak Obl 2KUBA 
wenouKka. 

IIpucocapmmecn KJIelIlu-KaHHHOaIbI JOBOJIbHO MIPpOUHO 3aKpelIAIOTCA H 
CBOeli 2%KePTBE HM He pearHpylOT Ha AKTHBHOe ABH XKeHHe NOceqHeH WIM Ha se 
KOC IIPHKOCHOBEHHe KMCTOUKOH WIM WMHWeTOM. )KepTBa TakxKe He pearMpyeT H 
HanlafleHHe KJlelila-KaHHHOasa, eCIM He CUMTATb yJJIMHeEHHA CpOKa NMTaHHA e 
Ha xO3aHHe. OObIMHO KepTBa peKpalilaeT NMMTAHMe, Kora OOa Ksella-NapTH 
pa JOCTHrHyT OMHaKOBOM (cpefHeli) cremeHH ynuTanHHocTu. Ecau xe Hanay 
HH€ MPOWCXOJUT He3aforo JO MOMHOTO HaCbINLeHHA KJIela-2%KepTBbI, TO Noce 
HUM BCKOpe OTPbIBaeTCA OT XO3AMHa WU 3aTeEM TepxeT B CBOCH YNMTAHHOCTH 1 
Mepe BbICACbIBAaHHA eFO KJIeWLOM-KaHHHOaJoM. 

Apmenue KaHHHOalM3Ma, M0-BUAMMOMY, HepeKO MpOMCXOANT UM B ecTeCc 
BeCHHbIX YCJIOBHAX, Pe B Me€CTAX HOWEBKH MITHIL 3auacTylo OTMeuaeTCA UPe3Bb 
yalHo Oobiloe CKOMMIeHHe KelleH. STO CTaHOBUTCA TeM Ooslee BEPOATHBIM, UT 
HEKOTOPHbIe KJIeWlH, COOpaHHble H3 TaKHX MeCT, OyAy4H MOcaxKeHbI Ha CBOerO eC 
TeCTBEHHOrO XO3AHHA—IITHUY, YNOPHO OTKA3bIBaIOTCA MPHCaCbIBaTbCA K HEM} 
M MpeAnOuuTaoT XHUIHHYeCKHH cmocoO6 nuTaHHvA—KaHHHOamH3M. BecpMa Be 
posTHo, uTro u y A. persicus BO3MOxKHAa Nepelaya BOSOyYANTeIA NTHYberO CHUPO 
XeTO3a OT KJlellla K KJIellly IpH TakOM cnoco6e nuTaHWA HW NOsepxKanNe Ha He 
KOTOpoOe BPeMA OUara CMUpOxeTO3a B Mpupose Oe3 yuacTHA BOCHpHuMUUBOr 
MO8BOHOUHOrO »%KMBOTHOrO. Kak ormeuaer II. A. Ilerpumesa (3), mocmequuit MO 
MeHT MrpaeT BeCbMa CYLIeCTBEHHYIO POJIb B NOMMep2xKaHHH MpPHPOAHHIX O4VAaro} 
CMMpOxeTosa, Te UMPKyMAUMA BO3SOYAUTeA MORKET OCYINECTBIIATbCA PasJHY 
HbIMH ITYTAMH. 

BuBpoypn. 1. Y xneme Argas persicus B BeceHHe-eTHHM NepuHox uacT 
HaOsioLaeTcA ABJIeHHe KaHHHOaM3Ma — MTaHHe OLHHX oOcobel Ha Apyrux 

| 2. Kak u y Kaemlet poga Ornithodorus, y sToro Buga Kemeli Hanayarouy 
MH alle OKa3bIBaIOTCA TOJOHbIe CaMIIbl, 2KePpTBAMH — HaMMTaBUIMecA CaMKI 
M KpylHble HAMBI. 

3. Bjnenve KaHHvOaiusma y A. persicus, o6ycnoBIMBad 3apaxKenue cnM 
pOXeTaMH 30POBbIX KelleH, MO*KeT CMOCOGCTBOBAaTb NOM MepKaHU1o OVara NTHUE 
ero CHHpOxeTo3a B €CTeCTBeCHHbIX yCJIOBHAX HM, TaKHM OOpa3o0M, mpHobperae 
9MH3O0OTONOrMYecKoe 3HATeHHEe. 
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